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SURGICAL PROCEDURES WHICH EXTEND THE 
FIELD OF DENTOFACIAL ORTHOPEDICS* 


By MATTHEW N. FEDERSPIEL, D.D.S., M.D., F.A.C.S., F.A.C.D., 
Milwaukee, Wisconsin 


HE correction of malocclusion of 

the teeth and of dentofacial de- 

formities, when practiced in a 
broad and scientific way, frequently de- 
mands surgical care in order to fulfil 
the requirements necessary to obtain an 
improvement in some of these irregu- 
larities of the teeth and malformed 
jaws. 

This paper will be limited to describ- 
ing the various surgical procedures and 
methods that are best adapted to offer 
to the orthodontist improved results, 
which could not be obtained without 
surgery. 

Orthodontists are familiar with the 
end-results after teeth have been placed 


*Read before the Section on Orthodontia 
at the Seventh International Dental Congress, 
Philadelphia, Pa., Aug. 25, 1926. 


in correct anatomic relation. Shortly 
before the third molar makes its ap- 
pearance, the teeth in the arch begin to 
crowd or shift into an irregular posi- 
tion because of the forcible eruption of 
the third molar in a jaw that is not 
sufficiently elongated backwards to al- 
low it to occupy its position in a hori- 
zontal position with the other teeth. 

The forces of mastication, exerted 
during many years, have caused the soft 
tissues overlying the alveolar ridge in 
the region of the third molar to become 
a dense, fibrous mat of inelastic fibers. 
Many of these fibers are large and 
branched and are connected in every 
direction in rather short lengths, form- 
ing a dense network. 

The periosteum, which is always 
closely interwoven and firmly attached 
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to the bone, is so united with the gums 
by the interlocking of the fibers as to 


Fig. 1.—A crucial incision to permit rais- 
ing four flaps. ee 


give the structures their characteristic 
hardness and immobility. At times, the 
third molar erupts only partially. One 
cusp may protrude through the gum, 


Fig. 2.—Cutting off the mucoperiosteal 


while the remaining part of the 
occlusal surface is covered with gum 
periosteal tissue. Food and other for- 
eign material may be forced under the 
flap, causing the development of inflam- 
matory symptoms. The reaction of the 
tissue to inflammation, which is usually 
periodical, will, in time, occasion a 


Fig. 3.—Cutting away the bony covering. 


cicatrical condition and thus prevent 
further eruption of the third molar. 
Neglect at this time to remove the 
third molar usually changes the correct 
anatomic relation of the teeth into an 
irregular position. In order to over- 
come this pathologic manifestation, 
early operative procedure is indicated. 
A trans“ erse or crucial incision, as 1s 
illustrated in Figure 1, is made. This 
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will permit raising four flaps, and cut- 
ting these off at the base will leave a 
square opening. (Fig. 2.) Usually, 
the crown of the tooth will be ex- 
posed. If there is a bony covering, 
this should be cut away with a surgical 
drill so as to expose the occlusal surface 
of the tooth. (Fig. 3.) (This oper- 
ation is usually done under infiltration 
and conductive anesthesia). The bone 
surrounding the crown of the tooth 


Fig. +—Enlarged frenum. 


should be carefully cut away, and then, 
by means of forceps, the tooth can be 
lifted out of the socket. The socket is 
then thoroughly irrigated in order to re- 
move any particles of bone dust and is 
again irrigated at different sittings until 
granulation tissue has sufficiently filled 
in to warrant the discontinuance of 
postoperative care. 

Probably, there is nothing so discour- 
aging to the orthodontist who has de-~ 
voted much skill and time to correcting 
a malocclusion as to find that, later on, 
teeth begin to shift, after the postopera- 
tive maintenance appliance has been 
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removed. He should then unhesitatingl\ 
advise the removal of the unerupted 
third molar as a preventive against re- 
currence of malposition of the teeth. 
Fortunately, most patients have man- 
dibles that are sufficiently elongated 
backwards to allow the third molar to 
erupt in the horizontal position with 


Fig. 5.—Hemostatic forceps grasping the 
frenum and cutting it off. 


the other teeth. It is good practice for 
an orthodontist always to take into 
consideration the formation of the jaw. 
Radiograms should be frequently taken 
in order to keep the operator fully in- 
formed as to the progressive develop- 
ment of the jaw and the third molar. 
ENLARGED FRENUM 


Enlarged frenums are of common 
occurrence in patients. When this con- 
dition is found, the fold of inelastic, 
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fibrous tissue extends between the cen- 
tral incisors to the anterior border of 


When 


wound 


Fig. 6.—Horsehair sutures in place. 
the sutures are tied, the edges of the 
are brought in contact. 


the palate. Naturally, the constant 
movement of the lip will have a tend- 


(Fig. 4.) 


ency to separate the centrals. 


Fig. 7.—Approximation of the edges of 
the wound. 
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Early removal of an_ enlarged 
frenum is imperative. From our experi- 
ence, we recommend surgical care be- 
fore eruption of the teeth takes place. 
We have had a number of cases in in- 
fants, who had large frenums removed 
and, when the teeth erupted, the central 
incisors came together. Unfortunately, 
patients are usually not instructed early 


Fig. 8.—Cheilectropion. 


enough as to the consequences of an en- 
larged frenum. 

In operating on these patients, a cor- 
rect surgical technic is necessary. To 
cut out a V-shaped portion of the fre- 
num is not satisfactory because, when 
the lip is at rest, after the operation, 
the raw surfaces will heal together, 
binding the lip closer to the alveolar 
border. 

Complete cauterization has been em- 
ployed to destroy all of the frenum. 
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This operation likewise will not give 
satisfactory results because, during the 
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procain) the frenum is grasped with a 
small hemostatic forcep at its junction 


Fig. 9.—Elliptical section removed and the wound sutured. 


healing period, there is a tendency for 
the raw surfaces to unite. 

The following technic has proved 
very satisfactory in our experience: Un- 
der infiltration anesthesia (2 per cent 


Fig. 10.—Result following an operation 
for the correction of cheilectropion. 


with the mucous membrane of the lip. 


Another hemostatic forcep grasps the 
frenum close to the mucous membrane 
covering the alveolar border. The point 
at which the two meet is close to the 
(Fig. 5.) A very 
sharp thin-bladed knife is then pressed 
back of the jaws of the hemostatic 


forceps, cutting out the frenum. The 


alveolar culdesac. 


boiders of the wound on the lip are 
sewed together as is illustrated in 
Figures 6 and 7. The wound over 
the alveolar border is cauterized with 
a thin-bladed electrode in order to de- 
stroy all of the remaining fibers. 
Healing takes place within a week. 
There can be no reattachment of the 
lip to the alveolar surface because the 
wound of the lip is closed so that there 
is no raw surface. ‘This operation, in 
our experience, gives gratifying results. 
Orthodontic treatment may be under- 
taken one week after the operation. 


DELAYED ERUPTION 


Teeth that have failed to erupt be- 
cause of lack of sufficient room or teeth 
that are in perversion need surgical care. 
Orthodontists are familiar with such 
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conditions, particularly with that of the — base, and the borders of the wound are 
cuspid tooth. It is unfortunate that lightly cauterized. 


such teeth are too often removed, when, If this procedure does not expose the 
= 


Fig. 11.—Cheilentropion. 


by proper surgical and orthodontic care, crown of the tooth, sufficient bone 
it is possible to bring them into correct is cut away to make the crown visible. 
anatomic position. Hemorrhage is controlled by pressure 

The tooth delayed in eruption needs, with gauze steeped in epinephrin. A 
first, sufficient room to be accommo- small hole is then drilled into the 
dated in its normal position. ‘This, of crown sufficiently deep to cement a 
course, is given by orthodontic treat- small hook in order to permit attach- 


Fig. 12.—Operation for cheilentropion, 


ment. Then a crucial incision should ment for further orthodontic care. 
be made over the crown. ‘The muco- When this operation is performed 
periosteal flaps are then cut away at the under aseptic conditions and in a well 


b 
b 
ti 


Federspiel—Dento facial Orthopedics 2149 


anesthetized area, the prognosis is ex- 

cellent, and there will be few or no 

postoperative complications. 
CHEILECTROPION 


Frequently, after orthodontists have 
corrected the occlusion of the teeth, 
they will find the eversion of the lip to 
be rather pronounced. (Fig. 8.) When 


Fig. 13.—Dental protraction. 


the lip is thickened and_ protrudes, 
so as to expose a large part of the mu- 
cous niembrane, the appearance is dis- 
pleasing. ‘This abnormality of the lip 
can easily be remedied by surgery. 

The operation should be done under 
local anesthesia. An elliptical section 
of tissue is cut out of the mucous mem- 
brane, as illustrated in Figure 9. ‘The 
borders of the wound are then approxi- 
mated and sutured. The amount of 
tissue to he removed is a matter of judg- 


ment. By pinching the tissue together 


with a tissue forcep, one can ascertain 


Fig. 14.—Model showing a dental alveolar 
protraction. 


the amount of tissue to remove. Since 
the lip is highly vascular, healing is usu- 
ally rapid, and one can look forward to 
a favorable result. The improvement 


Fig. 15.—A dental alveolar protraction. 


of the facial line is remarkable when 


this operation is done carefully. Figure 
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10 illustrates the change in the shape of 
the lip after the operation. 


C'HEILENTROPION 


Introversion of the lip is rather un- 
common. It is usually the result of an 
injury or a former operation for the re- 
moval of a growth. The lip can be 
improved in appearance by removing an 
elliptical section close to the vermilion 


Fig. 16.—Result after operation and res- 
toration of artificial teeth. 


border, as illustrated in Figure 12. 
When the borders of the wound are 
carefully approximated and_ sutured, 
there should be practically no scar, and 
the improvement in the lip will be suf- 
ficient to warrant such an operation. 
MAXILLARY ALVEOLAR DENTAL PRO- 
TRACTION 

When there is a marked projection 
of the incisor teeth and alveolar process, 
especially after the developmental 
period, orthodontic care is contrain- 


dicated, yet, with the assistance of the 
oral surgeon and prosthodontist, a re- 
markable improvement can be obtained. 
Usually, the teeth protrude to such an 
extent that it is difficult for the patient 
to cover the teeth with che lips. The 
lower lip will usually rest beneath the 
lingual surface of the superior teeth, 


Fig. 17.—Result after operation, with lips 
closed. 


causing a gradual shifting and spread- 
ing of the incisors rorward and apart. 
I have observed that, in a number of 
these cases, the anterior teeth undergo 
a chronic gingivopericementitis. 

The following case (Figs. 13 and 
14) will illustrate what I have refer- 
ence to. This patient had a marked 
elongation of the intermaxilla with pro- 
truding incisors. (Fig. 15.) The den- 
tal alveolar protraction was so marked 
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that the patient found it difficult to close 
the lips. In this case, it was necessary, 
in order to improve the patient’s facial 


Fig. 18.—Malformed lip following surgi- 
cal care. 


outline and the forces of mastication 
and lip function, to perform an opera- 
tion for the removal of the incisors and 
protruding alveolar process with subse- 
quent restoration of artificial teeth. 


Fig 19.—Contracted upper arch and dis- 
placed premaxilla, 


This was done, and Figures 16 and 17 


show the results after operation. ‘The 


lips rest together, showing the natural 
wrinkling. 
CHEILOGNATHOSCHISIS 


A cleft of the lip combined with a 
fissure of the alveolar process of the 
jaw, when not given the proper surgi- 
cal care, may result in a pronounced 
dentofacial deformity. Frequently, 
the premaxillary bone is malformed or 
is in malposition owing to a former op- 
eration, as is illustrated in the follow- 
ing case. 


Fig. 20.—Dental arch widened by ortho- 
dontic treatment. 


REPORT OF CASE 


Robert B, aged 18, who reported at the 
Federspiel Dental Polyclinic, had a complete 
cleft of the hard and soft palate, a bilateral 
alveolar cleft and a deformed, contracted 
lip (following a former operation by his 
family physician). The undeveloped pre- 
maxillary bone was a floating mass deeply 
imbedded within the left nostril, and the 
two central incisors were erupting within 
the nasal cavity. This faulty position of 
the premaxillary bone and the erupting teeth 
hindered the free flow of the nasal secretions 
and thus caused inflammatory changes with 
ulcerations to form in that region. The 
lip was stiff, indurated, malformed and con- 
tracted, owing to the formation of excessive 
scar tissue. The vermilion border was 
notched. (Fig. 18.) The arch was con- 
siderably contracted. (Fig. 19.) 
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Since this patient was suffering from such 
a pronounced palatal and dentofacial de- 
formity, it was necessary to resort to surgi- 
cal, orthodontic and prosthetic care. The 
first operation consisted in the closing of the 
hard and soft palate. Six months later the 
patient was operated on for the complete 
removal of the premaxillary bone. This was 


Fig. 21.—The artificial premaxilla: 
Above: Front view; center: posterior 


profile. 


view; below: 


done by dividing the lip through the line of 
the former cleft, removing the scar tissue 
and separating the soft tissues from the bony 


attachments of the deeply imbedded pre- 
maxillary bone. ‘This gave free access to 


the nasal cavity through which the unde- 
veloped premaxilla was separated from the 
vomer and removed. The lip was then 
operated on, by the usual methods for double 
harelip. 
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Two weeks after this operation, the pa- 
tient was put under orthodontic care. As 
there was considerable 


contraction in the 


Fig. 22.—Result following the insertion 
of the artificial premaxilla and teeth. 


cuspid region, it was necessary to expand the 
arch to permit the construction of a denture 
to supply the missing incisor teeth. After 
several months of treatment, the arch was 
sufficiently expanded, as may be seen in Fig- 


Fig. 23.—Improvement of the upper lip 
after operation and prosthetic restoration. 


ure 20. The case was then ready for pros- 
thetic care. (Fig. 21.) This was the final 
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step to complete the arch and to give the 
fullness in the premaxillary region after the 
denture had been inserted, in order to estab- 
lish better facial lines. (Figs. 22 and 23.) 


mandible. A review of the literature 
has proved that this operation has been 


performed a number of times. There 


Fig. 24.—Removal of a section of bone to shorten the jaw. 


MACROGNATHIA 


The overdeveloped mandible cannot 
be corrected to conform to harmonious 
facial lines by orthodontic care only. 
Surgical care is necessary to shorten the 


is evidence that, several times after an 
operation of this kind, postoperative in- 
fection has developed to an alarming 
degree. If strict surgical cleanliness is 


observed during the operation, and the 


Fig. 25.—The separated bone brought together and immobilized. 
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patient is physically fit, the prognosis mented onto the bicuspids, and a bar 
should be favorable. The operation threaded at the posterior end is soldered 
should be done extra-orally. to the bands. ‘This bar passes through 


Fig. 26.—Cutting of the bone in order to lengthen the mandible 


Preoperative care is important. Ina_ the buccal tubing on the molar bands, 
jaw that possesses all of the teeth, it is and a nut is then screwed to the end of 
advisable to extract the first molar on the bar. ‘The upper teeth have bands 
each side. After several weeks, or un- fitted with hooks firmly cemented in 


Fig. 27.—A method of lengthening the mandible and immobilizing. 


til such time as healing is complete, place. After this appliance is placed 
bands with buccal tubing should be ce- and cemented, the patient is ready for 
“mented to the molars. Bands are ce- the operation. 
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An incision is made beneath the body ‘The double cut surface (each cut 
of the mandible through the soft tissues is a step) may be noted. The pur- 


Fig. 28.—A method of employing a circular cut in order to correct mandible 
in an obtuse angle. 


down to the bone. The tissues are then pose is to obtain better immobilization 
stripped from the bone on each side after the middle sections are re- 


Fig. 29.—Result of operation and immobilizing the mandible. 


subperiosteally. The bone is then cut moved. The wound is then closed and 
through, as is illustrated in Figure 24. the nut turned until the separated parts 


\ 
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of the jaw 


(Fig. 25.) 


are brought together. 


MICROGNATHIA 


If the jaw is to be lengthened, a sin- 
gle cut through the bone on each side 
(steplike) is sufficient. By placing a 
nut in front of the tubing, it can be 
turned, thus forcing the jaw apart. 
(Figs. 26 and 27.) 

The circular cut, 
Figure 28, should be sufficient to turn 
the jaw upward, changing it from an 
Immo- 


as illustrated in 


obtuse angle to a right angle. 
bilization is accomplished by intermax- 
illary wiring to the bands already fitted, 
as is usually done in jaw fractures. 
(Fig. 29.) 

Surgical judgment is necessary when 
such operations are to be performed. No 
Each 


case requires individual care, and the 


hard and fast rule can be given. 


operation must be planned to suit the 
particular case. Surgical principles must 
be strictly followed, and if complica- 
tions arise, they must be treated accord- 
ingly. 

695 Astor Street, 

DISCUSSION 

Louis Schultz, Chicago, Ill.: Various fac- 
tors enter into the impaction of lower third 
molars, but regardless of what these are, the 
following principles should always be kept 
in mind: 1. The normal path of eruption of 
the lower third molar is an oblique one, the 
tooth being posed in a forward and upward 
position. Such teeth often attain a normal 
position in the arch, 2. Since these teeth do 
not erupt normally until between the eigh- 
teenth and twenty-fifth years, there should 
generally be no interference with them until 
after the second decade. 3. A symptomless 
impacted third molar, which has no direct 
with the oral 


communication cavity, may 


never cause trouble. In such cases, the pa- 


The Journal of the American Dental Association 


tient should be properly advised, but no treat- 
indicated. 4. All impacted lower 
third molars which by their position cause 


ment is 


or tend to cause absorption of the distal 
root of the second molar should be extracted. 
5. A partially erupted impacted lower third 
molar is a menace and as such should be re- 
moved. 6. A coronal infection occurring in 
the last named type should be cleared up, 
and after sufficient time has been given to 
the involved tissues to regain their normal 
tonus and resistance to infection, the tooth 
should be extracted. 7. A lower third molar 
in infra-occlusion is often a most difficult one 
to extract. 8. Any third molar, erupted or 
otherwise, which by its presence permanently 


disturbs normal occlusion or articulation of 


the other teeth, should be removed. The 
technic of extraction varies with different 
operators. Mine varies from that of Dr. 


Federspiel. In the case of a partially erupted 
tooth, I often succeed in getting access to the 
tooth by stretching the overlying soft tissues. 
If that is not feasible, I follow the same 
procedure as in nonerupted cases, and make 
an incision running from the internal oblique 
line at the junction of the ramus with the 
body to the distobuccal angle of the second 
molar, extending it sufficiently along the 
buccal surface of the body of the mandible 
to gain proper access to the ield of opera- 
tion, A chisel and mallet removes or bends 


the bony obstruction sufficiently to lift out 


the incarcerated tooth. If necessary, the bony 
margins are smoothed. ‘The wound is then 
closed with catgut. guttapercha drain 
left in for twenty-four hours usually affords 
all the postoperative treatment needed. This 


operation is almost always done under local 
anesthesia of the conductive type. In cases of 
enlarged frenum, I wait until the erupting 
permanent central incisors show the frenum 
to be interfering, as in many cases Nature 
effects normalcy at this time. Where neces- 
sary I elongate the frenum by an upward 
incision, the knife blade lying flat upon the 
gums, the lip stretched to make the frenum 
taut. A vertical incision, dividing the mucosa 
of the gum in the median line to the end of 
the muscular attachment of the frenum gives 
access to this portion of the muscle, which is 
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completely removed. If there is incomplete 
union of the two lateral halves of the pre- 
maxillary bone, the respective bone surfaces 
are freshened and the overlying mucosa is 
united. The site of the first incision is dealt 
with by uniting the two lateral ends of that 
opening, thus bringing the end of the attach- 
ment well up and elongating the frenum. 
Impacted cuspids or other impacted teeth be- 
longing in the arch should usually have their 
crowns freed from all tissues causing the im- 
paction. In most cases, eruption follows 
spontaneously. If it does not, or if the ortho- 
dontist prefers to command the direction and 
time of eruption, a properly shaped clasp 
with a hook may be slipped on to the crown 
at the time of operation after the manner 
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practiced by Frederick B. Noyes. This obvi- 
ates drilling into a perfectly good crown in 
order to cement in a hook. Proper force 
applied to the hook shortens the time of 
eruption of the tooth and guides it into its 
proper place. 
in these 


I prefer conductive anesthesia 

Micrognathia may be cor- 
rected by an oblique cut through the bone on 
each side. This is even more simple than 
the steplike cut advocated. The teeth are 
then brought into proper occlusion and im- 
mobilized in that position. 

As Dr. Federspiel has pointed out, a great 
deal of help may be given the orthodontist 
by the oral surgeon, provided always that 
they give the patient the benefit of the closest 
cooperation possible. 


cases, 


FIXED BRIDGES WITH SPECIAL REFERENCE TO 
PORCELAIN PONTICS WHERE THE SUPPORT- 
ING METAL MEMBER DOES NOT COME 
IN CONTACT WITH THE MUCOSA* 


By EDWARD E. HAVERSTICK, D.D.S., St. Louis, Missouri 


HE replacement of the organs of 
has engaged the atten- 

tion of the dental profession during 
the entire development of the science of 
dentistry, and hence has progressed 
through many stages toward the goal of 
perfection. Each year has brought im- 
provements, and it is reasonable to ex- 
pect that many mysteries of the present 
will be gradually revealed. 

In the replacement of teeth by means 
of bridgework, the aim is to construct 
devices which are as nearly sel f-cleans- 
ing as possible, as esthetic as 1s commen- 
surate with utility and stability, and as 

*Read before the Section on Partial Den- 
ture Prosthesis at the Seventh International 
Dental Congress, Philadelphia, Pa., Aug. 25, 
1926. 


little irritating to the mucosa as skill and 
material permit. 

Smooth, glazed porcelain, when 
with the 


causes less irritation than any other ma- 


brought in contact mucosa, 
terial applicable to use in the mouth. 
With porcelain, the most esthetic results 
are attainable. For the purpose of as- 
sembling and uniting the porcelain teeth 
used to replace the missing teeth, so- 
called metal backings are 
most practicable. 


considered 


Such porcelain teeth plus their corre- 
sponding backings are technically known 
as pontics. 

At the present time, in order to con- 
struct pontics embodying the desired 
requisites, it is necessary to bake gingi- 
val extensions onto the various adaptable 
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types of teeth supplied by the manufac- 


adapted to the varying gingival con- 
turers. Porcelain teeth thus augmented 


tours. The occlusal surfaces, being also 


Fig. 1—Type 1 molar pontic. 
3 or 4 mm. gingivally from the crest of the cusps, on the mesial, lingual and distal surfaces, 
and vertical reinforced tongues on the mesial, lingual and distal surfaces, and backings with 


This type has a three quarter horizontal shoulder about 


corresponding margins and grooves. In this and Figures 2 and 3, J, lingual perspective view; 
II, proximal perspective view; III, vertical sectional view; JV, horizontal sectional view; 
V, perspective view of a porcelain tooth and the corresponding metal backing; P, porce- 
lain; B, backing; T, tongue; R, reinforcement pin; S, shoulder; S', shoulder on backing; 
G, groove. 


must be giveri retention forms by grind- 
ing and building up with porcelain a 
combination of shoulders, tongues and 


of porcelain, present more effective 
grinding surfaces than metal, and also 
add to the esthetic appearance. The 


grooves. 


The next step is to cast back- 


backings are proportioned and placed so 


Fig. 2.—Type 1 bicuspid pontic, showing the same principles of retention as illustrated 
in Figure 1 of the molar pontic. 


ings on which are reproduced the corre- 
sponding interlocking retention forms. 

The gingival extensions of such pon- 
tics can be readily conformed and 


that they do not come in contact with 
the gingival tissues. 

Anyone who has ever attempted to 
construct porcelain pontic teeth possess- 


Fig. 3.—Type | incisor pontic. The incisal extension of the backing protects the porce- 
lain tooth against the stress of mastication. M, incisal extension of the backing. 
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ing these qualities has learned of the 
additional time such work requires and 
the difficulties encountered. 


Fig. 4.—Perspective buccal view of a 
bridge with pontics belonging to Type 1, 
with the porcelain teeth posed above the 
backings at the mesiobuccal angle. The 
backings in situ show the grooves for the 
reception of the porcelain tongues. The thin 
overlap extension of the backing M is also 
shown. 7’, tongue; R, reinforcement pin; 
S, shoulder; S’, metal shoulder; G, groove 
in backing; Q, space between backing and 
gingiva. 


To date, manufacturers are not sup- 
plying porcelain pontic tooth molds 


required to achieve the previously men- 
tioned objects. If such porcelain teeth 
and metal backings could be supplied by 
the manufacturers in a manner to be in- 


Fig. 6.—Perspective buccal view of a 


bridge with pontics of Type 1. The molar 
porcelain tooth is posed above the bridge 
from a gingivolingual angle, and the bicuspid 
porcelain tooth is posed from a distobuccal 
angle. TJ, tongues; R, reinforcement pin; 
G, groove; S, shoulder on_ porcelain; 
S*, shoulder on metal backing; J, inlay; 
J, crown; Q, space between backing and 
gingiva. 


terchangeable and readily assembled, 
the dentist would be relieved of an ar- 
duous and tedious technical procedure, 


and he could save a great deal of time. 


Fig. 5.—Perspective lingual view of a 
bridge with pontics belonging to Type 1 
posed above the backings to show more 
clearly the porcelain tongues with reinforce- 
ment pins. 7', tongue; G, groove; R, rein- 
forcement pin; S, shoulder; S', metal 
shoulder, @Q, space between backing and 
gingiva. 


Fig. 7.—An occlusal view of a_ bridge 
and a horizontal sectional view of the pontic 
of Figure 6. The pontics are Type 1. 
P, porcelain; B, backing; 7, tongue on 
porcelain tooth; G, groove in the backing. 


We may assume that the desirability 
and consequent demand for such tooth 


is | 
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molds are an admitted fact; but the 
feasibility of producing and supplying 


Fig. 8.—J, perspective view of a Type 2 
molar pontic. Type 2 has a three quarter 
horizontal shoulder about 3 or 4+ mm. gingi- 
vally from the crest of the cusps on the 
mesial, lingual and distal surfaces, and ver- 
tical grooves, respectively, on the mesial, 
lingual and distal surfaces. These grooves 
terminate occlusally in pits or depressions to 
receive slight projecting ends of the corre- 
sponding tongues on the backing. JI, a 
sectional view of a Type 2, molar pontic, 
showing the relation of occlusal extension of 
the tongue on the backing and the correspond- 
ing pit in the porcelain tooth. G, groove in 
the porcelain tooth; 7’, tongues on backing; 
E, occlusal extension of tongues; E', pit or 
depression in the porcelain to receive tongue 
E; S, shoulder on the porcelain tooth; S$’, 
shoulder on backing. 


them in marketable form awaits the de- 
cision of beneficient manutacturers. 


Fig. 9.—Buccal 


view of a bridge with 
porcelain crown attachments, illustrating 
pontics of Type 2. Only porcelain gingival 
extensions come in contact with the mucosa. 
A, pontics, Type 2; B, backings; C, porce- 
lain crown attachments. 
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It has been my endeavor, during the 
past several years, to develop such por- 
celain tooth molds and metal backings. 
This scheme is, as yet, in an early state 


10.—Lingual view of the bridge 


Fig. 
illustrated in Figure 9. 4, pontics, Type 2; 
B, backings; C, porcelain crown attachments. 


of inception. The presentation of these 
pontics at this time is intended to elicit 
interest and constructive suggestions 
from the numerous capable colleagues 
who share my opinion as to the desira- 
bility of encouraging manufacturers to 
supply interchangeable pontic tooth 
molds combining occlusal surfaces and 
adequate gingival extensions and the 
concomitant metal backings. 

In analyzing the possible methods of 
constructing porcelain pontics, three 
types of interlocking mechanisms come 
to mind: ‘Type 1 has a three-quarter 
horizontal shoulder about 3 or 4 mm. 
gingivally from the crest of the cusps, 
on the mesial, lingual and distal sur- 


Fig. 11.—Occlusal view of a bridge with 
a horizontal sectional view of Type 2 pontics, 
and shows the relation of the interlocking 


devices. T, tongue; G, groove. 
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faces, and vertical reinforced tongues 
on the mesial, lingual and distal sur- 
faces, and backings with corresponding 
margins and grooves, which interlock 


view ot 


The porce- 


12.—Buccal 


perspective 
bridge with pontics of Type 2. 
lain teeth are posed below the bridge with 


Fig. 


the backings in situ. This pontic differs 
from the one shown in Figures 8 and 11, in 
that it has only two retention grooves and 
corresponding tongues, one on the mesial 
and one on the distal surfaces. TJ, tongue; 
G, groove; B, backing; J, inlay; J, crown; 
E, extension of metal tongue; Q, space be- 
tween backing and gingiva. 


with the retention forms of the porce- 
lain tooth. 

Type 2 has a three-quarter horizon- 
tal shoulder about 3 or 4 mm. gingivally 


Fig. 13.—Occlusal view of a bridge and a 
horizontal sectional view of pontics, Type 2, 
with two grooves in the porcelain teeth and 


corresponding tongues the backing. 
P, porcelain; B, backing; 7, tongues; 


G, grooves. 
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from the crest of the cusps on the 
mesial, lingual and distal surfaces, and 


Fig. 14.—J/, a perspective, proximal view 
of Pontic, Type 3. Type 3 has a three quar- 
ter horizontal depression about 6 mm. wide 
on the lingual surface, tapering to a width of 
about + 
buccal angles, 


mm. at the mesiobuccal and disto- 
This depression begins about 
3 or + mm. gingivally from the crests of the 
cusps. All surfaces of this depression should 
For the sake of addi- 
tional retention, a slight depression is extended 
occlusally on the lingual surface. Metal 
pins are inserted in the depression near the 
mesiobuccal and distobuccal angles. These 
pins do not extend flush with the proximal 
contour of the porcelain tooth. They are 
left short so that they are enclosed in a cor- 
responding groove in the backing. For fur- 
ther retention, a hole in the center of the 
lingual surface of the depression is extended 
about two-thirds of the length of the bucco- 
lingual diameter of the porcelain tooth for 
the reception of a 14-gage post on the metal 
backing. 

II, a linguoproximal perspective view of 
Type 3 pontic. The porcelain tooth and the 
corresponding backing are posed so as to 
show the relation of the retention forms. 
P, porcelain tooth; B, backing; L, Pin; 
G, grooves in backing; H, hole; H’, post on 
backing; D, depression; O, occlusal extension 
of backing; O', occlusal extension of de- 
pression. 


be at right angles. 
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vertical grooves, respectively, on the 
mesial, lingual and distal surfaces. 


These grooves terminate occlusally in 
pits or depressions to receive slight pro- 
jecting ends of the corresponding 
tongues on the backing. 

Type 3 has a three-quarter horizon- 
tal depression about 6 mm. wide on the 
lingual surface, tapering to a width of 
about 4 mm. at the mesiobuccal and 
distobuccal angles. This depression be- 
gins about 3 or 4 mm. gingivally from 
the crests of the cusps. All surfaces of 
this depression should be at right angles. 


15.—Buccal perspective view of a 
bridge with inlay attachments with backings 


Fig. 
for pontics of Type 3 in situ. Correspond- 
ing porcelain teeth ate posed above the dia- 
gram of the bridge as viewed from a 
distobuccal angle. P, porcelain; D, depres- 
sion in the porcelain; ZL, pin on distal surface; 
G, groove in backing for the reception of 
the pins on the proximal surface; H’, post 
on backing; O, occlusal extension of back- 
ing; Q, space between backing and gingiva; 
I, inlay. 


For the sake of additional retention 
a slight depression is extended occlusally 
on the lingual surface. Metal pins 
are inserted in the depression near the 
mesiobuccal and distobuccal angles. 
These pins do not extend flush with the 
proximal contour of the porcelain tooth. 
They are left short so that they are en- 
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closed in a corresponding groove in the 
backing. For further retention, a hole 
in the center of the lingual surface of 
the depression is extended about two- 
thirds of the length of the buccolingual 
diameter for the reception of a 14-gage 
post on the metal backing. 

In the first two types, the porcelain 
teeth are inserted into the metal back- 
ings in a gingival direction. In the 
third type, the porcelain tooth is in- 
serted in a lingual direction. 

Prior to the time that I became thor- 
oughly imbued with the necessity of 


Fig. 16.—-Lingual perspective view of the 
bridge shown in Figure 15. Porcelain teeth 
of Type 3 pontics are posed above the bridge 
as viewed from the mesiolingual angle. 
P, porcelain; J, inlay attachments; Q, space 
between backing and gingiva; H, hole on 
lingual surface of the porcelain tooth for 
the reception of H’; H’, post on backing; 
G, groove in backing for the reception of L; 
L, pins on proximal surfaces of porcelain 
teeth; D, three quarter circumferential de- 
pression on porcelain for the reception of B; 
B, backing; O’, occlusally extended depression 
for the reception of O; O, occlusal extension 
of backing; Q, space between backing and 
gingiva. 


avoiding contact between metal back- 
ings and the gingiva, I employed vari- 
ous types of pontics. From among these, 
three are illustrated in Figure 17. These 
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were constructed by the following pro- 
cedure: 

The ordinary long pin facing is in- 
vested so that the ends of the pins pro- 
trude through the investment. A wire 
of the same gage as the pins is placed 
across the ends of the pins, and attached 
by means of solder. ‘This is dressed 
down to the form of a staple. 

The facing is pressed into the wax, 
and on its withdrawal, a slot that 
corresponds to the staple is produced 


instead of two pin holes. A piece of car- 


J 


Fig. 17.—Bridge to illustrate three other 
types of pontics (described in an article pub- 
lished in the Dental Summary, October, 
1921). B, packing; P, porcelain; St, staple; 
St, retention slot. 


bon from a carpenter’s pencil is fitted 
into the slot before investing, to produce 
a slot in the gold. 

The backings are cast, and the bridge 
is then constructed in the usual manner. 

The advantage which I claim for 
this mode of retention is the ease with 
which cement can be carried into a slot 
and also the additional retention pro- 
duced by the staple. 

The construction of this type of pon- 
tic will meet with favor until manu fac- 
turers deem it practicable to supply 


porcelain tooth molds and backings like 
those described in the first part of this 
paper. 

DISCUSSION 


George B. Scott, St. Louis, Mo.: It has, 
for some years, been a known fact that the 
gum tissue will take more kindly to glazed 
porcelain than to any other material. It is 
also recognized that a porcelain labial or buc- 
cal surface on pontics without a display of 
metal makes for the highest of esthetics in 
partial restorations, Further, we know that 
a condex glazed porcelain surface that is 
reached in its entirety by the bristles of the 
toothbrush can be kept absolutely clean— 
covering the hygienic phase. With these 
facts in mind, porcelain and bridge workers 
have been striving to design a pontic of this 
type, becoming at times  overenthusiastic, 
losing sight of every aspect save that of 
esthetics. The temporary set back of the 
use of porcelain some few years ago was 
due in a large measure to this overenthu- 
siasm in bridge esthetics. Fusing an all porce- 
lain pontic to a veneer crown with no metallic 
substructure for support could, and did, have 
but one ending—failure. From this, the 
groping turned into a definite channel, and 
stimulated by William MHunter’s denuncia- 
tion of bridgework as it was at that time, 
we soon had given to us the glazed porcelain 
stub, tip and saddle on pin facings supported 
by cast backings. Since then, various types 
of pontics have been designed with three 
surfaces of porcelain; i.e., occlusal, buccal 
and the cervical tip, some few of which were 
practical, the others not, owing to a lack 
of retention and strength of supporting 
metal. In Dr. Haverstick’s idea, I believe 
that we are getting on the right track and 
that the groove or ridge type of retention 
will be practical. We all know what a 
tedious operation it would be to construct 
these in our own laboratory; so if these can 
be manufactured commercially as he suggests, 
it would relieve us of a load of worry be- 
sides a vast saving of time. Then, too, being 
interchangeable, our troubles, in case of acci- 
dental breakage, would be but slight. I 
would suggest that these pontics be made of 
two grades of porcelain; high fusing for the 
body, including the preparation, and a lower 
fusing for the tip. We could then grind 
them in to ridge contact and reglaze without 
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Also I would suggest 
that the backings be made of the hardest 


danger of distortion. 


and most rigid of gold alloys to overcome 
the weakness that lies in the partial band or 
clasp type of construction. 

Edward H. Bruening, Nebr.: 


Smooth glazed porcelain, when brought into 


Omaha, 


contact with the mucosa, causes less irritation 
than any other material applicable to use in 
Permit me to emphasize _ this 
statement. It is undoubtedly true, and if it is 
so accepted, we must lend our interest and 
assistance in the direction of obtaining from 
our manufacturers of teeth, something like 
Dr. Haverstick has brought to us for con- 
sideration today. We cannot expect the 
makers of teeth to spend large sums of money 
to produce pontics that may not be used; 
we must carefully consider their problems as 
our problems and do not hesitate to make 
criticism oppor- 
tunity arises. The makers want to produce 
for us what we really want to use, in order 
to get better results for the unfortunate in- 


the mouth. 


constructive whenever the 


dividual who must lose some or all of his 
teeth, A maker of facings has _ recently 


marketed an excellent product for glazing 
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ground and polished surfaces of porcelain. 
This material is used as a paint, fuses at 
1945 F., which is the fusing point of pure 
gold, and produces an ideal surface for soft 
tissue contact. A lower fusing material of 
this kind would be very desirable, but the 
following quotation from a_ recent letter 
from the manufacturer explains this point: 
“We know quite well that the profession de- 
sires a lower fusing glaze as has been sug- 
gested in your letter, but unfortunately we 
are unable to develop one that is unsoluble 
in the secretions of the mouth. Unselfish 
research work is necessary along ceramic 
lines, and we have reason to expect this will 
be taken up under the direction of the A.D.A. 
Research Commission and the U. S. Bureau of 
Standards in the near future.” If we want 
a better method of making porcelain pontics 
and want it long enough and hard enough, 
we will get it. I am incompetent to take 
issue with any of the three methods shown 
by Dr. Haverstick, which represent the result 
of much time spent in careful study and 
experimenting. If it should not be just what 
the manufacturers want, then may it be the 
stimulus to him to produce one that will fill 
all requirements. 


SIGNIFICANCE OF ABSORPTION OF TEETH AND 
ALVEOLAR PROCESS* 


By NEWTON G. THOMAS, M.A., D.D.S., Chicago, Illinois 


T the very entry to this under- 
A taking, it would be easy to dismiss 

the subject by saying succinctly 
that the significance of absorption in its 
most insidious forms is not known, and 
so have done with it. Such is literally 
true, but there is value in a statement 
of the facts and conditions that pertain 
to the subject and so relieve the expect- 
ancy of a solution of the problem by 
showing its difficulty. Furthermore, and 
of much more importance, some one or 
a group might feel an urge to attack 
the problem as to date it has not been 
attacked, and give to us some effective 
results, 

The cytologist is always attracted 
first by an appraisal of the cell elements 
involved in the process. In normal ab- 
sorption, the multinucleated giant cell 
gets the most credit for the removal of 
tooth and bone tissue, and sometimes 
other tissues whose removal is required. 
Also, under abnormal conditions, it 
functions defensively. During the past 
ten years, a tremendous amount of work 
has been done by men of familiar names 
on the origin, structure and function of 
Kolliker, a half century 
ago, described and named them. Since 
then, their origin and function have 
been interminably debated. ‘Their re- 


these cells. 


*Read at the Midwinter Clinic of the 
Chicago Dental Society, Jan. 27, 1927. 


Jour. A.D. A., December, 1927 


lationships to other giant cells have 
stirred profound interest. Let me quote 
the prevailing opinion of workers in 
this field. Certain investigators (Pug- 
liese,' Dickson,* Schaefer*) identify all 
giant cells, polymorphonuclear as well 
as mononuclear, with osteoclasts. Dick- 
son and Schaefer regard them all as 
potentially phagocytic. Pugliese claims 
that they divide mitotically to form 
leukocytes. Kolliker distinguishes be- 
tween osteoclasts and other smaller 
giant cells whose nuclei multiply by 
mitosis. Denys also clearly distinguishes 
two types of giant cells, the osteoclasts 
of Kolliker and hemopoietic cells. In 
the latter, he describes a process of en- 
formation of leukocytes, 
which cells may, in part at least, be pro- 
genitors of red cells. Foa* describes the 


dogenous 


endogenous origin of red blood cells 
from giant cells. Dickson regards all 
these cellular inclusions as phagocytized 
products. Van der Stricht believes that 
the giant cells ingest the nuclei of 


enucleating erythrocytes. Certain  in- 


1. Pugliese: The Physiologic R6éle of the 
Giant Cells, Fortschr, d. Med., 15: 729, 1897. 

2. Dickson: The Bone Marrow. II. 
Giant Cells, (Thesis) London, 
Green & Co., 1908, pp. 64-72. 


Longmans, 


3. Schaefer: The Essentials of Histology, 
1916, 

+. Foa: Ziegler’s Beitr. z. 
25: 376, 1899, 


Pathol. Anat., 
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vestigators (Howell,’ Jackson®) regard 
polykaryocytes and megakaryocytes as 
distinct types of cells. Ranvier’ and 
others, on the contrary, regard the latter 
as simply the progenitors of the former. 
According to Howell,* magakaryocytes 
arise by growth from small lymphoid 
cells, polykaryocytes by fusion of 
“smaller cells of marrow in consequence 
of too rapid growth.” The megakaryo- 
cytes are thought to disintegrate without 
taking direct part in erythropoiesis; the 
polykaryocytes are said to have no special 
function. Mallory,’ in agreement with 
the earlier conclusion of Wegener,’® 
derives the osteoclasts by fusion of endo- 
thelial cells, and he considers them 
phagocytic in function and comparable 
to the foreign-body giant cells of patho- 
logic foci. According to Wright,” the 
megakaryocytes, certain of which may 
arise from endothelial cells, are the 
sources of blood platelets.) Maximow,’” 
in agreement with Jackson, derives the 
osteoclasts from the marrow reticulum, 


5. Howell, W. H.: Observations on the 
Occurrence, Structure, and Function of the 
Giant Cells of the Marrow, J. Morphol., 4: 
117, 1890. 

6. Jackson: The Histology and Histo- 
genesis of the Bone Marrow, Arch. f. Anat. 
u. Physiol., Anat. Abtheil, p. 33. 

7. Ranvier: Technical Treatise on Histol- 
ogy. Ed. 2, Paris, p. 266. 

8. Howell, J. A.: Anatomical Rec. 13, 
1917. 

9. Mallory: Principles of Pathologic 
Histology, p. 64, 1914. 

10. Wegner: Giant Cells and Bone Re- 
sorption, Virchow’s Arch., 56: 523, 1872. 


11. Wright: Histogenesis of the Blood 
Platelets, J. Morphol., 21: 265, 1910. 


12. Maximow: The Structure and Nu- 
cleus of the Red Corpuscles of the Mammal 
and the Origin of the Blood Platelets, Arch. 
f. Anat. u. Physiol. (Section on Anatomy), 
1889, p. 33. 


and heregards themas phagocytes. Arey" 
inclines to the view that the osteoclastic 
giant cells are fusion products of de- 
pleted osteoblasts. Other investigators 
(Ranvier,’ Fleming'*) derive the giant 
cells from lymphoid marrow cells. 
Fleming considers the giant cells as ab- 
normally developed and functionless 
lymphoid cells (cited from Pugliese), 
Bredichin’’ also describes the origin of 
osteoclasts from fused osteoblasts. Kol- 
liker, on the other hand, derives the 
osteoclasts from mononucleated osteo- 
blasts by a process of nuclear multipli- 
cation. Some (F. T. Lewis,’®) question 
whether the so-called osteoclasts actually 
possess any osteolytic properties. Haiden- 
hain’’ denies that giant cells have osteo- 
lytic capacities regards their 
cellular inclusions as the result of in- 
vasion, especially of polymorphonuclear 
leukocytes. Dickson, on the contrary, 
regards the destruction of polymorphon- 
uclear leukocytes as the chief function 
of the giant cells. Bredichin describes 
the giant cells as “a transient form of 
reticular cell in its development into 
leukocytes.” Indications are for more 
research rather than more words. 


13. Arey: Origin and Fate of the Osteo- 
clasts, Anat. Rec., 11: 319, 1917. 


14. Flemming: Quoted by Jordan: Con- 
tribution to the Problems Concerning the 
Origin, Structure, Genetic Relationship and 
Function of the Giant Cells of Hemopoietic 
and Osteolytic Foci, Am. J. Anat., 24, No. 2, 
1918. 

15. Bredichin: The Giant Cells in the 
Teeth, Centrabl. f. d. med. Wissensch., 5: 
563, 1867. 

16. Lewis: Stéhr’s Textbook of Histol- 
ogy, Ed. 2, 1913, pp. 86 and 202. 

17. Heidenhain: Recent Research Con- 
cerning the Nuclei and Their Relation to 
Nuclei and Cell Protoplasm, Arch. f. micro. 
Anat., 43: 423, 1894. 
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This confusion Jordan’* (from 
whom the quotation is taken) attributes 
to a failure to differentiate between the 
several distinct types of cells. After an 
exhaustive study, he answers the ques- 
tion of the origin of the osteoclast by 
saying that it originates from the mar- 
row reticulum and, during later stages, 
by fusion of young, only slightly dif- 
ferentiated osteoblasts. He shows con- 
clusively, too, that these cells phago- 
cytize bone by picturing bone particles 
within the cytoplasm of these cells. 

The long list of men whose names 
are quoted are for the most part highly 
specialized workers and strangers to our 
own literature; but in the seventies and 
eighties, Wed1,’? Miller and Black were 
peering into some of these problems 
and making conclusions not far afield 
from the most dependable mentioned 
above. Miller? mentioned “small 
round cells” carrying on the process, a 
sort of forerunner of Mallory’s hypo- 
thesis, although without his clarity, and 
Black*’ speaks of the origin of osteo- 
clasts with a definition that is far in 
advance of his times. He notes their 
rise from what he terms embryonal 
cells; that is, cells having the potencies 
of embryonal cells. Black is careful to 
mention that while he had seen osteo- 
blasts (cement cells) liberated by the 
process of bone destruction, the liberated 
cells were always passive. He never 
saw them fuse into osteoclasts and be- 


18. Jordan: Footnote 14. 

19. Wedl, Carl: Pathology of the Teeth, 
Philadelphia, Lindsay and Blakiston, 1872. 

20. Miller: 
1887, 

21. Black, G. V.: Study of the Histologi- 
cal Characters of the Periosteum and Peri- 


dental Membrane, Chicago, W. T. Keener, 
1887, 
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come phagocytic or become otherwise 
functional. At this time, the names of 
Jordan, Maximow, Sabin, Jackson, 
Wright and Lewis are preeminent 
among students of cytology and cyto- 
genesis. 

Other tissues or tissue elements with 
which bone construction and removal 
are cytologically related have not 
escaped a similar discussional history. 
The functional importance of the per- 
iosteum is a case in point and of interest 
here because of the periosteal character 
of the peridental membrane. If one 
reads Macewen,” a summary of obser- 
vations like this is found: “The perios- 
teum is not essential to bone production; 
osseous tissue can pass through all the 
phases of its life without the influence 
of or contact with this tissue; perios- 
teum is of great use in limiting distribu- 
tion of osteoblasts; periosteum prevents 
undue pressure; there are no data to 
indicate that it can produce bone; it 
has no osteogenic function; bone bereft 
of periosteum does not die.” Opposed 
to this are the conclusions of Rohde** 
after equally thorough experimentation 
and apparently as good equipment for 
such a study. “The periosteum plays a 
most important rdle in the regeneration 
of bone. Its layers must be kept intact. 
Regeneration is the same in young and 
old if the circulation is not impaired and 
the layers remain together. The per- 
iosteum has such an ability to regenerate 
bone, its total extirpation is necessary to 
prevent it.” 

The osteoblast seems to have escaped 
the fusilade that has been directed 
against the osteoclast and periosteum. I 
found no question as to its function. It 


2. Macewen: Growth of Bone, 1911. 


3. Rohde, Karl: How Does Bone Form: 
x, Gynec. Obst., 41: 740-772 (Dec.) 1925. 
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is generally accredited with responsive- 
ness to function after being housed in 
lacunae for any period of time. This 
seems a difficult and somewhat unneces- 
sary hypothesis with the periosteum and 
marrow at hand to provide cells when 
fractures occur. Its origin has been dif- 
ferently assigned. Geddes” gives it an 
ectodermal birth, saying that it migrates 
from the surface tissue to the place of 
ossification. In the branchial region, 
this is not improbable when one recalls 
the work of Landacre,”* and 
Stone** on the development of mesen- 
chyme from neural crest cells. But 
Geddes particularizes no areas in his 
statement. 

Just as the osteoblast is persistently 
present in bone formation, so is the 
osteoclast in bone destruction. The 
fact holds that seldom is the osteoblast 
busily functional that the osteoclast is 
not likewise neighboringly active. In 
all bone building processes, the bone 
removing process is evident. “These 
cells are physiologic concomitants to 
the removal of deciduous teeth. They 
are always present in areas of active 
bone change as where teeth are erupt- 
ing. Experimentally inserted teeth are 
the victims of their attack, and when 
teeth are removed from the arches, 
these cells are found again in the bone 
that is being remolded. It is exceed- 
ingly difficult to divorce them from 
this function, although the method of 

24. Geddes: Origin of Osteoblasts and 
Osteoclasts, J. Anat. & Physiol., 7: 159, 
1912-1913. 

25. Platt, Julia: Ectodermic Origin of 
Cartilages of the Head, Anat. Anz., 8, 1893. 

26. Landacre: Fate of the Neural Crest 
in the Head of Urodeles, J. Comp. Neurol., 
33, 1921. 


27. Stone: J. Exper. Zool., 35, 1922. 


their operation is not entirely under- 
stood and although, too, other ac- 
companying agencies might operate 
with them. 

The absorption of deciduous roots 
is included in this subject, although 
the significance of their absorption is 
obvious. The agents employed for 
their removal are equally so. Osteo- 
clasts are readily demonstrated among 
deciduous teeth during the period of 
succession. Inside and outside the roots, 
they apply themselves to their foveo- 
lae. The depressions they make are 
only slightly relined, if at all, with 
new cementum, as the cycles of osteo- 
clastic activity are too rapid to allow 
reconstruction. Once begun, the loss 
of the tooth is seldom retarded under 
normal conditions, ‘The stimulus to 
this activity is unknown. It seems to 
occur as an inherited predisposition 
accompanied usually by what is re- 
garded as a sufficient stimulus, the ap- 
proach of the erupting tooth. It is to 
be remembered that it occurs when no 
succeeding tooth is present and, on 
occasion, is absent, although a perma- 
nent tooth seeks admission to its place.” 
The process goes on with no visible 
sign of inflammation or other cause. 

Physiologic absorption occurs al- 
ways in the bone around moving teeth. 
The significance here is accommoda- 
tion to whatever movement is being 
made and prevention of overgrowth. 
While the process of succession 1s on, 
the surrounding bone is formed and 
is removed to meet the requirements 
of dental support. ‘This was demon- 

28. Thomas, N. G.: Absorption of Teeth 
(Figs. 23-24), in Noyes, F. B.; and Thomas, 
N. G.: Dental Histology and Embryology, 
Ed. 3. 
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strated clearly by Oppenheim,” who 
subjected teeth to torsion, elongation 
and lateral pressure. Only when that 
pressure passed the physiologic limit did 
he find the response to fail. Stabliza- 
tion alone seems to dismiss the poly- 
karyocyte from the tooth area. When 
the tooth becomes normally static, the 
bone spicules that have granted it mo- 
bility become attached at their alveo- 
iar and cortical ends, and a_ typical, 
or nearly so, submembranous bone 
lines the alveolus. This forms what 
is known usually as the lamina dura 
of older authors. 

The fate of replanted and im- 
planted teeth deserves mention. “The 
former procedure had a vogue years 
ago, but it was never without objectors 
to it because of the short service of 
the «teeth so imposed on the oral 
tissues, as well as because of sensitive- 
ness and therefore faulty service. 
Judging from the literature, other ob- 
jections were regarded lightly. Trans- 
ference of teeth or use of teeth that 
had been “lying around the office” 
(Barrett?) was not objected to in 
itself. In the eighties and nineties, re- 
plantation was quite common. It was 
always more favored than implanta- 
tion or transplantation because of a 
better prognosis. Abbot*’ and Colyer** 
give indications for it, but the latter 
warns that if placement is delayed, the 
results are “naturally not so good.” To 
quote further: “In cases of periosteal 

29. Oppenheim, Alvin: American Ortho- 
dontist, 3: 57 (Oct.) 1911. 

30. Barrett: Oral Pathology and Practice, 
tice, 1888. 


31. Abbott: Dental Pathology and Prac- 
tice, 1896, 


32. Colyer: Diseases and Injuries of the 
Teeth, 1893. 
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mischief no permanent result can be 
looked for. The tooth during its period 
of retention is nearly always a source 
of trouble, being tender and _ loose. 
Teeth which have been removed after 
replantation show marks of absorption.” 
Others complained of their short dura- 
tion. Younger was the preeminent 
evangelist of replantation and implanta- 
tion. He even exchanged roots and 
crowns and inserted the hybrids thus 
formed. In his chapter written for the 
Brophy Oral Surgery*® (1917), he 
makes statements such as this. “Bleed- 
ing following extraction,” says, 
shows that the tooth had a “vital connec- 
tion.” He states a belief that “revital- 
ization takes place in the pericementum 
and its interglobular substance through 
its corpuscles and dentinal canals.” He 
says, “Sensibility returns occasionally to 
the hard tissues of old implanted teeth.” 
One is reminded of a statement made 
by a lecturer on conduction anesthesia 
that to carry it out one needs not know 
anatomy or materia medica but only 
where to make the injection. He illus- 
trated by saying that one didn’t need to 
know electricity to know how to press 
a button and obtain light successfully. 
‘The statements are on twin planes. 
Suffice it to say that implantation is 
practiced still in Chicago and doubtless 
elsewhere. It would be profitable and 
enlightening to obtain its practitioners 
for such a this. _ The 
pitted surfaces suggest that implanta- 
tions and rapidly removed replantations 
are greeted by the tissues as foreign 
bodies and are attacked in the usual way. 

The significance of the absorption of 
alveolar bone is obvious to every student 
of oral anatomy. The loss of the bone 


program as 


33. Brophy, T. W.: Oral Surgery, Phila- 
delphia, P. Blakiston’s Son & Co., 1917. 
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tells simply enough that the teeth for 
which it was developed as a scaffold 
for their suspension have been removed. 
But the teeth are responsible for much 
more bone than is required by their 
alveoli. An extensive series of observa- 
tions was made by H. J. Sedwick of 
Pittsburgh on bone and tooth relation- 
ships, among which was the frequent 
occurence of 5 or more millimeters of 
bone between the socket bottom or apex 
and the line of final absorption which 
is lost after the removal of all the teeth. 
This is the case frequently when the 
teeth are short and the eruptive impulse 
carries them to occlusion. If their 
crowns are long mesiodistally, their ac- 
commodation in the arch is the domin- 
ant factor, and not the length of their 
roots; hence, the bone mass between 
their apices and the point where absorp- 
tion normally ceases. Laterally, a 
complete absorption reaches the oblique 
lines and, anteriorly, almost to the genial 
tubercles; in other words, to the line of 
muscle attachment around the arch of 
the mandible. The teeth are responsible 
for more bone formation than this. The 
anteroposterior length of the mandible 
and maxillae depends much on their 
eruption in proper relation, but that di- 
mension does not change after their 
loss. ‘The basal line and the ramal angle 
are not affected. While perhaps most of 
this bone is primarily dental, after ma- 
turity of the parts, habit establishes a 
stasis, which the muscles, by their at- 
tachment, maintain. The bone, then, so 
largely dental in its origin and referred 
to as subdental in the anatomies, is 
finally muscular bone, when the ab- 
sorption process is done. 

Pathologic absorption of permanent 
teeth presents the most difficult etiology 
possible. The facts that present them- 


The Journal of the American Dental Association 


selves are such as are applied to similar 
processes of other calcified tissues. One 
word covers all the suggestions, namely, 
inflammation. In any pathology, one 
may read that the inciting factors of 
bone. formation may be a _ periostitis, 
syphilitic or tuberculous. Likewise, one 
may read this quotation from Delafield 
and Prudden:** “The exact nature of 
the conditions under which in one case 
the bones become more, in another less, 
dense we do not understand;” showing 
the two possibilities that attend such an 
irritation. Similarly, one may say with 
equal truth that under what conditions 
a hypercementosis may occur or a sec- 
ondary dentinal deposit we do not un- 
derstand. Some dental pathologies” 
give long lists of easily supposable 
causes, but the result is inflammation 
and either absorption or additional ton- 
struction. Upon the surfaces of ex- 
tracted permanent teeth, either or both 
may be seen to have occurred. Some- 
times absorption seems to have preceded 
addition. As condensing osteitis may oc- 
cur under unknown conditions, so may 
these changes of procedure on teeth. 
Black** says, “Moderate irritation or 
inflammation may hasten or begin ab- 
sorption.” External tissue losses are 
usually resupplied by a typical cemen- 
tum, but internal tooth loss is seldom 
supplied by anything but an amorphous 
calcific deposit.*” Most texts on dental 
diseases do not mention the subject, 
while others merely mention it. Loss of 


34. Delafield and Prudden: Text Book of 
Pathology, Ed. 15. 

35. Burchard, H. H., and Inglis, O. E.: 
Dental Pathology and Therapeutics, Ed. 5, 
Philadelphia, Lea & Febiger, 1920. 


36. Black: Special Dental Pathology, 
London, Claudius Ash, Sons and Co., 1920. 


37. Footnote 28, Figure 240. 


Thomas—A bsorption of Teeth and Alveolar Process 2171 


individual teeth only and loss of entire 
dentures in this insidious way have been 
reported by reputable workers. Likewise 
has the tendency to lose all the teeth 
been found to be inherited, cases being 
on record of such conditions appearing 
in three generations. The procedure 
causes no discomfort, and no palliation 
or restraint can be offered. 

Intradental absorptions occur and 
their refilling takes place without recog- 
nizable causes. Roentgen-ray films 
show new depositions of calcific material 
which may be attributable to coronal 
or peridental irritation. Sections very 
commonly show absorption of consider- 
able extent which may have similar 
causes. While I have never seen osteo- 
clasts in abnormal pulp, the foveolae are 
always osteoclastic in shape. Caush at- 
tributes to the odontoblasts the parent- 
hood of intradental osteoclasts.*” Also, 
at times, foramina are burrowed through 
from pulp canal to the peridental sur- 
face of the tooth or, more fatal to the 
tooth, to the gingival space. Only the 
roentgen ray may find the one or a 
fortunate explorer the other, but the 
stimulus and its inhibition are equally 
difficult. These have been discussed too 
frequently to deserve bibliographic ref- 
erence. 

Loss of alveolar walls as a result of 
gingival and peridental degenerations 
is common. Here, the causes are com- 
monly obvious. But as insidious a pr v- 
gram as causes the removal of tooth 
roots often causes the removal of the 
osseous supporting tissue of the teeth, 
Clinicians report that frequently the 
bone is removed without recogniz- 
able cause and also mark the tendency 
in families. This receives only slight 
reference in the literature, ostensi- 
bly because only little is known. 


Neurotrophic disturbances, as vague and 
as unarguable as syphilis as a cause is ad- 
vanced and possible truly enough as the 
cause. It could be so. Here, at times, 
writers overstep themselves as they say, 
“The agents are the osteoclasts which 
are derived from the endothelial cells 
of the lymph spaces and the capillary 
haversian canals.” QOsteoclasis is not 
the only method of bone resorption or 
removal, and osteoclasts cannot be said 
to come from lymph spaces and the 
capillary haversian canals. Both state- 
ments need amendment. The discom- 
fiting fact is that the bone is removed 
and the cause is not known. 

Another element entering into the 
problem is the improbability of alveolar 
reconstruction. ‘Teeth are not held in 
place solely by the principal fibers that 
constitute the outstanding structural 
features of the mature pericementum. 
When absorption takes place and there 
is only partially filled, indifferent 
tissue, a simple young connective tissue 
fills the place. When teeth lie in their 
crypts until their eruption, principal 
fibers do not appear to support them. 
These fibers develop with the functional 
activity of the teeth. A scrap of young 
pericementum is not recognizable from 
a selected area of connective tissue taken 
elsewhere. Still the tooth is attached. 
The indifferent elements have terminals 
buried in the new cementum; in fact, 
form part of the matrix of the new 
cementum on the one side and of the 
bone on the other. The massing of 
fibrillae to form fibers comes later. It 
is difficult to conceive of the bone’s re- 
constructing when no eruption occurs 
and of fiber formation when the tooth 
has attained its eruptive maturity. That 
it happens occasionally with bone is the 
testimony of some dependable observers. 
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A film of Edward H. Moore of Pitts- 
burgh indicates the reconstruction clearly 
enough. I think this differs in its possi- 
bility from the bone construction fol- 
lowing root resections and usual apical 
bone losses. It seems less plausible, less 
possible. On this condition of alveolar 
loss, pathologists generally give no hope- 
ful prognosis. Speaking of normal and 
pathologic calcifications, Wells thinks 
there is no difference in the process and 
that calcium deposition seems to depend 
rather on_ physicochemical _ processes 
than on chemical reaction. It may be 
that decalcifications may be similarly 
explained. 

I do not doubt that all dental schools 
have collections of records and 
films demonstrating the conditions I 
have intimated, and which would form 
a starting point for a thorough investi- 
gation of the conditions indicated. Cer- 
tainly, it will require more than a 
cursory reading of negatives. It might 
be recommended as a place to start that 
a person presenting such absorptions be 
subjected to a most thorough examina- 
tion. An examiner possessed of a train- 
ing greater than is now afforded by 
dental curriculums is necessary. Such 
curriculums fall far short of acquaint- 
their graduates with systemic 
possibilities in health or disease. Ob- 
servations of general and specific charac- 


case 


ing 


ter must be possible necessary 
examinations of all sorts must be made. 
A competent diagnosis should be estab- 
lished at the very entry to our schools 
if the data necessary to understand 
some of our commonest problems are 
gathered. Vast amounts of information 
have been lost or stored away in files, 
and for some reason the value of the 
material that passed under their eyes has 
been overlooked. The approach to and 
attack on this issue will require infinite 
patience and industry, but the causes 
must be known before hope may be 
nurtured for inhibition and cure. 


SUMMARY 


Osteoclasts as agents of absorption are 
still debated by cytologists, although 
they are always found in developing 
bone or areas of bone change as well 
as in contact with deciduous teeth during 
the successional period. 

The periosteum as a factor in bone 
development and change is similarly 
discussed. 

The etiology of tooth loss in the 
second dentition is unknown. Local ir- 
ritation from malocclusions either from 
natural or artificial origins, gingival and 
apical irritants as well as chemical or 
thermal effects, may well be accredited 
as a cause of both internal and external 
absorption, although others that escape 
recognition assuredly occur. 
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INTRA-ORAL STEREORADIOGRAPHY* 


By E. S. HODGSON, D.D.S., East St. Louis, Illinois 


N bringing this subject to the atten- 
| tion of the profession, it shall be 

the object of this article to present 
the means and method of applying this 
well known principle to the especial 
needs of routine dental operations. 

The idea of intra-oral stereoradi- 
ography is not new. As early as 1903, 
C. Edmund Kells of New Orleans read 
a paper on this subject and exhibited 
some of his work before the American 
Dental Association at Asheville, N. C. 
Since then, several articles have appeared 
from his pen, and also by C. A. Le- 
Master of St. Louis, Mo., who has done 
a great deal to popularize this class of 
work. ‘lo these pioneers and others 
who have blazed the trail along this 
line of endeavor, I owe the inspiration 
which has prompted these efforts to 
bring more light to bear on this im- 
portant phase of dental radiography. 

Most of the intra-oral work done 
heretofore has been with the bite film 
held on the occlusal plane of the bi- 
cuspids and incisors and was confined 
to this field of operation. While re- 
alizing fully the limitations of the 
smaller film, it is the aim of this mes- 
sage to stress their advantages in the 


field of stereoradiography and call at- 


*Read before the Saint Clair District Den- 
tal Society, Okawville, Ill, March 31, 1927. 
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tention to their usefulness in clearing 
up the many doubtful films which 
usually appear in every full mouth ex- 
amination, 

Owing to the fact that the majority 
of radiograms used in diagnosing 
mouth conditions are made on a standard 
film 114 by 15@ inch, and with a tube 
of 3 inch gap and about 9 inch target- 
film distance, the following remarks, 
especially the points of technic, will 
apply particularly to this kind of equip- 
ment. 

The advantages of stereoscopic vision 
applied to major work in medicine and 
surgery are too well known to require 
more than passing mention, and the 
same will apply to dental radiography 
and prove a valuable addition to the 
means now available in the study and 
diagnosis of mouth conditions. 

In the photographic art, a stereo- 
scopic picture is obtained by a simul- 
taneous exposure on a single film or 
plate, of two separate views taken with 
a double camera, with lenses placed 
2% inches apart, which is the approxi- 
mate distance between the pupils of the 
eyes. This gives two pictures that are 
the same, except for the fact that they 
are made from slightly different angles. 

In radiography, in order to obtain 
this effect, two exposures are necessary 
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and must be made separately and from 
different angles, on films placed as 
nearly as possible in the same relative 
position to the objects pictured. In 
extra-oral radiography of the head and 
jaws, as in all work using large plates 
or films, the field of operation is of 
such dimensions that an exact position- 
ing of the second film, while advan- 
tageous, is not absolutely essential, as 
any difference in the view obtained may 
be compensated for by an adjustment of 
films on the view box of the larger 
stereoscopes. 

The difficulties encountered in intra- 
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Owing to the fact that the natural 
vision perceives in the three dimensions 
of length, breadth and depth, and that 
stereoscopic view cameras are con- 
structed with lenses placed the same 
distance apart as the eyes, it has been 
thought necessary, in order to obtain 
stereoscopic radiograms, that the target 
of the tube be shifted horizontally 2% 
inches to correspond with the pupillary 
distance. While this may be practical 
in larger work in which a longer tar- 
get-film distance is employed, in intra- 
oral work this distance will cause 
considerable distortion, owing to the 


Fig. 1—Film holder for upper molar and bicuspid region, showing removable pointer. 


Angle plate (a) bisects angle of film and long axis of tooth. 


position. 


oral work, in which the small film is 
used within the mouth, are numerous. 
First, by reason of the limited field to be 
viewed, the slightest variation from the 
proper angles will destroy the desired 
effect. Second, it is necessary not only 
to place the film for the second exposure 
in the same relative position as the first 
with regard to the objects pictured, 
but also the relation of the plane of the 
film to the central rays of the tube 
must be identical. Lastly, the mounting 
of the films for viewing, unless the 
above mentioned difficulties have been 
overcome, requires considerable time and 
pains to trim to the proper angles and 
mount so that the objects will be fused 
by the lenses with stereoscopic effect. 


Dotted line shows film in 


wide angle of the rays focused on the 
film at the short range employed by 
most of the dental roentgen-ray ma- 
chines. 

Our experiments have proved that 
stereoradiograms taken in the mouth 
will show a normal relation of objects 
when exposed with a target shift of 
from five-sixteenths to five-eighths inch. 
Any greater distance than this will 
produce an exaggerated stereoscopic ef- 
fect in proportion as the distance widens. 

This is an important point when 
locating impactions and foreign bodies. 
It is desirable to determine not only 
whether an object lies labially or 
lingually, but also how far. 

As to the advantages of the small 
intra-oral film over the bite film and 
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larger extra-oral pictures, the fact that 
they may be positioned for exposing so 
as practically to overcome distortion and 
also eliminate the necessity of reading 
out a mass of superimposed structures is 
decidedly helpful. In the upper molar 
region, the root ends and their relation 
to the antrum may be clearly shown, 
with the stereoradiogram, while the 
shadow of the zygomatic arch, which 
often intrudes on these pictures, is 
caused to retire to the background and 


tion of tissue due to infection may be 
definitely located as to position and ex- 
tent and also differentiated from some 
of the foramina, with which they are 
often confused. 

With the technic, which will later be 
explained in detail, most of the diffi- 
culties that have heretofore prevented 
this class of work from becoming 
popular have been overcome, making it 
possible to take two stereoradiograms 
with about the same expenditure of time 


> 
/ \ 
Fig. 2.—Position of head with holder grasped between the teeth, and pointer attached 


and approximating the instrument on the bracket table. Any shifting of the head while chang- 
ing films can be corrected by bringing the pointer ends together. 


be viewed from its proper distance. It 
is also possible to extend the film back 
to the third molar region, and a stereo- 
radiogram of an impacted mandibular 
third molar has only to be seen to be 
appreciated. 

In addition to locating impacted teeth 
and foreign bodies, such as broken 
needles, broaches and calculi in the 
ducts, the orthodontist may view un- 
erupted teeth in their exact location; 
the pyorrhea specialist may obtain a 
much clearer conception of the condi- 
tion of the bony structures around the 
teeth, and apical abscesses and destruc- 


and effort as in taking two right angle 
pictures; and there is no question that 
they will have a far greater diagnostic 
value. 

The secret of successful stereoradiog- 
raphy lies in exactness. In order to 
permit as nearly as possible the placing 
of the second film in the exact position 
in the mouth as that occupied by the 
first, it was found necessary to devise 
some means to accomplish this and also 
to check up the position of the patient’s 
head for the second exposure. 

Granting that the second film oc- 
cupies the exact position in the mouth 
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as the first, it may be readily seen that 
if there is a slight change in the posi- 
tion of the patient’s head, the rays 
‘2 the film from a different 
angle, causing a variance from the 
image on the first film, which greatly 
interferes with the fusing of the two 
views into a single stereographic image. 

With the film holder shown here- 
with, it has been found possible to du- 
plicate the position of the film and the 
head with a degree of exactness that 
has greatly facilitated this class of 
work. 

Figure 1 shows the film holder used 
for the upper right bicuspid and molar 
region. It may be easily cut out of 
aluminum and shaped as shown. The 
posterior wing (4) extends inward, 
then sharply downward and back on 
itself to form the slot to receive the 
film pack. This is shown in position by 
the dotted lines. 

The holder is long enough to extend 
out of the mouth, and here is attached 
another wing, extending upward and 
inclined inward, at an angle which 
bisects the long axis of the teeth and 
the angle of the film. 

With the film in the mouth with the 
lips closed, it is only necessary to di- 
rect the rays at right angles to the 
angle-plate (a) to produce a normal 
image on the film. The lower holders 
are almost identical in shape, except 
for a different inclination of the pos- 
terior wing. The pointer (c) will be 
explained later. 

If the patient occupies the operating 
chair for the exposures, a layer of warm 
wax or modeling compound is first 
placed on both sides of the body of the 
holder to receive the imprint of the 
teeth, and then the film is placed in the 
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slot, which will be held in position by 
friction. 

For an exposure of the upper molar 
teeth, the film and holder are inserted 
so that the lower portion of film is held 
away from the crowns of the teeth and 
the upper border is against the vault in 
the median line. This will tend to 
bring the angle of the rays below the 
zygomatic arch. 

The pointer is placed on the anterior 
end of the holder and the head placed 
forward so that this extension is about 
horizontal. If the patient occupies the 
operating chair during the exposure, a 
pointed instrument on the bracket table 
is brought into position as shown in 
Figure 2. It is readily seen that any 
movement of the head will be easily 
detected and corrected. 

Now the tube is placed in position 
for a single exposure. For the first ex- 
posure, the target of the tube is shifted 
to the right five-sixteenths inch on 
machines equipped with a stereoscopic 
shift. If no shift is supplied, this dis- 
tance is measured from some fixed 
point. 

After exposing, the holder is care- 
fully removed with the film and pointer 
attached, the patient being cautioned 
not to move. The film is removed and, 
with a blunt instrument, the letter R 1s 
imprinted on the metal back of the film 
pack. The second film is placed in the 
holder and inserted in the mouth and 
the imprint of the teeth in the compound 
is sought. The position of the patient’s 
head is checked by means of the pointer, 
then the tube is shifted to the left five- 
eighths inch and exposed with the same 
timing as before. The second film is 
removed and marked L. 

When placing the films on clips for 
developing, the metal back is folded 
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about the support of the clip just above 
the films. This will permit marking the 
films. When dry, the backing is re- 
moved from above the film and the 
letter indicated is marked with pencil 
in the corner of the emulsion side of 
the film. 

In mounting films for viewing from 
the lingual, it is important to place 
them so that the one marked R is viewed 
with the right eye and L with the left. 
If they should be transposed, the stereo- 
radiogram would be reversed; that is, 
a lingually impacted tooth would ap- 
pear labially. ‘The ordinary double 
card mount may be used for mounting 
the films, which then may be viewed in 
a hand stereoscope. The proper dis- 
tance is 2'4 inches from center to 
center, and the films should be so posi- 
tioned that the objects appear as nearly 


as possible in the same relative position 
on each film. 

In many stereoradiograms showing 
the upper molar region and the floor of 
the antrum, a much better view may be 
obtained by reversing the films in the 
mounts so that they will be viewed from 
the emulsion side, keeping them in their 
original right and left positions. 

This gives a buccal view and in many 
cases brings out the depth of the an- 
trum and the position of the molar roots 
much clearer. It is advisable to study 
such films from both the lingual and 
buccal point of view to obtain the best 
results. 

To view these films in a good stereo- 
scope having magnifying lenses and 
proper illumination is a fascinating di- 
version and an incentive to study con- 
ditions, resulting in a clearer conception 
and a more satisfying diagnosis. 
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TISSUE CHANGES IN PYORRHEA* 


By BERNHARD GOTTLIEB, Vienna, Austria 


W JHEN dealing with pathologic 
processes in any given province, 

we must clearly understand the 
normal process. We must try to under- 
stand biology as a whole and not con- 
fine ourselves to any small part. If, 
from a biologic standpoint, we study 
comprehensively the development and 
decay of living things, we soon see that 
the limits which have been drawn be- 
tween the different spheres of natural 
science have been artificially created and 
are little founded on the nature of the 
processes themselves. Especially the 
transitions from young to old, and from 
normal to pathologic are gradual, so 
much so that any separation is a hin- 
drance to the understanding. Accord- 
ingly, the scientist will do well to 
regard things in their entirety; that is, 
biologically. 

Thus, although it is our task to speak 
here of the loss of teeth, we must start 
with their development. At the time 
of its formation, the enamel is closely 
joined to the ameloblasts. The latter 
continue into the surrounding tissues 
up to the outer enamel epithelium. 
When, after formation of the enamel, 
the ameloblasts are resorbed and the 
stratum intermedium and the enamel 
pulp have atrophied, the outer enamel 


*Read before the Section on Bacteriology, 
Pathology and Diagnosis at the Seventh In- 
ternational Dental Congress, Philadelphia, 
Pa., Aug. 24, 1926. 


Jour. A.D.A., December, 1927 


epithelium is as closely connected or- 
ganically to the enamel surface as the 
ameloblasts were before. There is no 
real gap between these two tissues. The 
eruption of the tooth takes place in 
such a way that the top of the outer 
enamel epithelium unites with the 
mouth epithelium. A hole is formed 
at the point of union and that part of 
the enamel which has been disclosed 
now projects into the mouth. The en- 
tire rest of the outer enamel epithelium 
is still joined to the enamel surface as 
before. (Figs. 1 and 2.) The further 
eruption of the tooth takes place in 
such a way that the tooth moves on to- 
ward the occlusal line and the outer 
enamel epithelium detaches itself pari 
passu from the enamel surface. When 
the tooth has reached its antagonist, we 
speak clinically of the finished eruption. 
We used to believe that the develop- 
ment of the teeth was finished then and 
that a pause followed. This is as little 
the case with the teeth as with any 
other organ of the living being. We 
often make the mistake of taking 
changes in the rate of development for 
complete standstill. Then, at a later 
stage, if the speed of the process ac- 
celerates, we seek in vain for the origin 
of this apparently new process, which 
is really nothing else than an accelerated 
phase of a single biologic phenomenon. 

We shall not, therefore, break the 
continuity and leave the development 
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of the teeth for finished at the moment 
they have reached the occlusal line. In 
fact, the correction of a histologic de- 
tail will force us to keep an eye on 
these processes. When the teeth have 
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reached the occlusal line, the detach- 
ment of the outer enamel epithelium 
has not yet advanced so far as was 
formerly believed, namely to the amelo- 


cemental junction. In the thirteenth 


Fig. 1—Above: Left: a, enamel; 4, ameloblasts; c, stratum intermedium; d, enamel 
pulp, with outer enamel epithelium é¢ in close connection. No crevice is to be found between 
them. Right: Atrophy of the enamel pulp. The outer enamel epithelium has united with 
the stratum intermedium (c) and joins to the ameloblasts (4) without any crevice. a, enamel; 
¢, blood vessel, d, connective tissue. Below: Left: Resorption of ameloblasts. The outer 
enamel epithelium (4) lies on the enamel (a) without the formation of a crevice. c, connec- 
tive tissue. Right: The tip of this tooth is already erupted. The outer enamel epithelium, 
now epithelial attachment (4), joins with the connective tissue (c) at the more basal parts. 


The epithelium was well joined organically to the enamel lost by decalcification as in Figure 
1, below, left. 
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year of age, the bottom of the pocket 
is generally near the dividing line be- 
tween the middle and cervical third of 
the anatomic crown. The last third is 
still attached to the outer enamel epithe- 
lium, and it is very probable that, at 
this stage, the calcification of these 
parts may still proceed. After this, the 
eruption of the tooth advances, but at a 
slower rate. The tooth grows further 
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tion of speed is small, it becomes rela- 
tively greater from then on. 

We know that, in rickety children, the 
rate of eruption is very much slackened, 
As compared to normal eruption, the 
difference may be several years. In 
later life, these differences may increase 
to decades. In one case, the bottom of 
the pocket. passes the amelocemental 
junction .at some points, long before 


Fig. 2.—Left: The outer enamel epithelium (c), attached to the enamel, fusing with 


the mouth epithelium (4) at the tip of the tooth (a). d, enamel lost by decalcification. 
Right: Atrophy of the region of fusion of the outer enamel epithelium with the mouth 
epithelium. An amorphous plaque (a) still remains. The point of fusion is now the gingival 
margin (f), from which the enamel cuticle (4) is detached for a short distance. At the 
lowest point of the detachment (c) lies the present bottom of the pocket. The epithelial 
attachment (d) is organically connected with the enamel (e), lost by decalcification. The 
further eruption of the tooth is effected by progressive detachment of the enamel surface 
from the epithelial attachment. 


out of the alveolus, while the epithe- the twentieth year. In another, the 


lium continues to detach itself from 
the surface of the tooth. Whereas, up 
to the end of clinical eruption of the 
teeth in different individuals the varia- 


bottom of the pocket is still on the 
enamel at the fortieth year. Let me 
here refer only to the fact that, from 
this point of view, the slackened erup- 
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Fig. 3—Above: Left: Clini- 
cally completely erupted upper 
left lateral incisor, labial aspect, 


in a human being, aged 22. A 
considerable part of the enamel 
surface (2) is organically con- 
nected to the derivative of the 
enamel epithelium (epithelial at- 
tachment 6). bottom of the 
pocket; ¢, cuticle; e, amelo- 
cemental line. Right: Upper left 
second bicuspid, mesial aspect, in 
a human being, aged 24. The 
bottom of the pocket (d)_ has 
not yet reached the amelocementa] 
line (e). The downward growth 
of the epithelium has already 
taken place up to f. The crown 
is not yet erupted, but the prep- 
aration for the eruption of the 
root. has already begun. a, 
enamel; c, cuticle. Below, left: 
Upper right second bicuspid, 
distal aspect, in a human being, 
aged 30. The bottom of the 
pocket (d) finds itself on the 
amelocemental line, accompanied 
by downward growth of the 
epithelium along the cement up 
to f. The bottom of the pocket 
stays here no longer than at any 
other place on the tooth surface. 
c, cuticle. Right: Upper left 
first molar, labial aspect, in a 
human being, aged 22 (same 
subject as in Figure 3, above, 
left). The bottom of the pocket 
has already passed the 
amelocemental line (e). The 
epithelium attachment reaches to 
f. Center: The continual apical 
migration of the epithelial at- 
tachment, diagrammatically rep- 
resented. In the bottom 
of the pocket is in the region of the enamel, and the epithelium attachment still reaches 
to the amelocemental line as in Figure 3, above, left. In //, the bottom of the pocket 
is still in the region of the enamel, and the lowest point of the epithelium has already 
passed the amelocementa! line, as in Figure 3, above, right. In J/I, the bottom of 
the pocket just passes the amelocemental line by further downward proliferation of the 
epithelium along the cementum as in Figure 3, below, left. In JV, the bottom of the 
pocket too finds itself in the region of the cementum, as in Figure 3, below, right. 
4, depth of the pocket. 8B, length of the epithelial attachment. C, distance of the low- 
est point of the epithelium from the amelocemental line. D, distance of the bottom 
of the pocket from the amelocemental line. £, distance of the amelocemental line from the 
alveolar margin. F, distance of the lowest point of the epithelial attachment from the 
alveolar margin. In all four microphotographs, the depth of the pocket is slight. The con- 
ditions may be regarded as physiologic. 
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tion in rickets, which we call patho- bottom of the pocket approaches the 
logic, takes on a different aspect. When, amelocemental line, a downward growth 
in the course of further eruption, the of the epithelium always sets in, and 
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Fig. 4.—Above: Right: a, enamel lost by decalcification; 5, ameloblast cuticle; c, horny 
cuticle of a tooth from a dermoid cyst. Left: 6, enamel lost by decalcification; d, the acid 
resisting horny cuticle; e, organic enamel lamella which is left behind. The originally 
straight lamella has been thrown into folds as a result of the atrophy of the surrounding 
enamel, and the horny cuticle stretches for some distance on both sides (c) into the lamella. 
a, dentin. Below: Left: The cuticula dentis (horny cuticle cic) covering without intesrup- 
tion both the enamel part (d) and the cementum part (4). a, dentin; ¢, pockct; f, pocket 
epithelium; g, subepithelial infiltration. Right: Horny cuticle on cementum in region of the 
bottom of the pocket. On the epithelial attachment (f), the cuticle (b) is formed between 
the epithelium and the tooth surface. It remains (6) on the surface of the tooth after detach- 
ment of the epithelium. c, bottom of the pocket; @, subepithelial infiltration. 
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before that point is reached. Thus the we call the “epithelial attachment.” 
epithelium is always joined to the tooth The bottom of the pocket never stays 
along part of the latter’s surface. This longer at the amelocemental junction 


Fig. 5—Above: Left: The lowest point (d) of the epithelial attachment (4) on the 
cementum (a) below the level of the alveolar margin (c). Right: The epithelial attachment 
(c-b), which is on both sides remarkably long, most particularly on the right side from 
1 to db. The distance of the lowest point of the epithelium from the alveolar margin is 
very great on the left side a-b. The alveolar margin of the right side is at a:. Here, the 
distance is much less, ‘The repaired area of resorption below the epithelial attachment is 
probably genetically connected with the length of the latter. Below: Right: &: from 
Figure 5, above, right, more highly magnified. :, lowest point of the epithelium attach- 
ment (d); a, resorption of the tooth, with subsequent repair (c). Left: Remarkably short 
epithelial attachment (from a@ to 4), with the distance of its lowest point (6) from the 
alveolar margin (d), particularly long. c, resorption on the cementum surface. 
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than at any other point of the tooth sur- passes the amelocemental line simul- 


face. The bottom of the pocket never taneously at each tooth. It does not even 


Fig. 6.— Above: 
Left: Progressive 
protrusion of the 
tooth, adding more 
and more _ bundle 
bone (a) to the bot- 
tom of the alveolus, 
which is then incor- 
porated into. the 
lamellous bone (6). 
The tooth has in the 
course of time pro- 
truded toward the oc- 
clusal line at least to 
the extent of the thick- 
ness of the bundle 
bone. c, foramen 
apicale. Right: Con- 
tinuation of the for- 
amen apicale (c), a 
channel in the bone 
for the nerves and 
vessels of the tooth, 
The epithelial rests 
(a) lying originally 
in the periodontium 
are now to be seen 
in the bone channel 
at some distance from 
the apex. The tooth 
has moved toward the 
occlusal line, the bone 
has transformed 
self in conformance 
to the new position 
of the tooth and the 
epithelial rests remain 
in the same position. 
The tooth has pro- 
truded toward the 


occlusal line at least to the extent of the distance of the epithelial rests from the periodontium. 
Below: Left: Root apex of a bicuspid of a human being, aged 41, with very worn teeth. There 
is considerable cementum hyperplasia (4) at the apex (a), with numerous appositional lines 


which indicate pauses in the deposition. 


In cases of slow eruption, the length of the clinical 


root can be kept constant by persistant deposition of cementum at the apex. Right: The 
interalveolar septum of the upper left second bicuspid and first molar of a human being, 
aged 22; on the right is the bicuspid; on the left, the molar, which represents the climax 
of the compensation line, being the first to erupt, stands with its amelocemental line (a) at 
a much higher level than the bicuspid (amelocemental line a1). The bottom of the pocket (6) 
of the molar has already passed the amelocemental line, while the bottom of the pocket(d:) 
of the bicuspid still lies in the region of the enamel. The downward growth of the 


epithelium has already advanced along the cementum to c1, d-d:, alveolar margin. 
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pass this line uniformly along the cir- 
cumference of any given tooth. The 
eruption is quite independent of the 
amelocemental line. We have no right 
to speak of the eruption of the anatomic 
crown as an event complete in itself. 
Biologically speaking, we know only of 
an eruption of the tooth as a whole, 
independent of any separation into 
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Before proceeding further, let. me 
mention the condition of the formation 
of the cuticle. After completion of 
the enamel, the ameloblasts can form 
a cuticle 1 micron thick, which can 
calcify. But this is not in reality that 
structure which is generally valued as 
being especially resistant to alkalines 
and acids. Chemically, it is not at all 


crown and root. (Fig. 3.) different from the other enamel. On 


Fig. 7—Above: Dentures of approximately the same age (ages 16, 17 and 17). The 
difference in the advancement of eruption is remarkable. The upper clinical crowns of the 
middle denture are the shortest, those on the right being longer, and on the left, the longest. 
Center: Dentures also taken from subjects of approximately the same age (47, 48 and 49). 
The denture in the middle has approximately the same length of clinical crown as has the 
denture above from a 17-year-old subject. Here the chewing surfaces are worn down to, 
roughly, the same extent as the tooth has come up from the bottom of the pocket. The 
clinical crowns shown in the lateral pictures (49-47) are approximately double the size. 
To the misfortune of quick eruption is to be attributed the length of the extra-alveolar levers, 
which involves considerably greater demands being made on the suspensory apparatus by 
normal mastication. Below: Center: Denture the length of whose crowns is even shorter, as in 
the two dentures directly above it (17-48). Here, more has been worn down than has been 
erupted. This denture from a subject aged 64 is distinguished by the great firmness of the teeth. 
Right: Denture from a subject aged 55, similarly much worn down and firm. This denture 
is much reduced numerically. From what cause the teeth have been lost is not known. 
Left: Denture of a subject aged 51, showing very long crowns with only slight signs of 
abrasion on the occlusal line. There is a diastema with diffuse atrophy of the alveolar bone 
between the right central incisor and the lateral incisor. 
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the other hand, the outer enamel layer becoming detached from the surface of 
is capable of forming a cuticle about the enamel. This is resistant to alka- 
4 microns thick on the average before lines and acids. The entrance to the 


Fig. 8.—Above: Left: Distal side of a tooth. As a result of the mesial wandering of 
the tooth, new parts of the periodontal fibers are continually being incorporated in the freshly 
deposited bone, which maintains throughout the character of bundle bone. (c). The extention 
of the bundle bone shows the minimum distance that the tooth has wandered mesially. 
d, apposition lines; e, lamellous bone; a, cementum surface; 6, periodontium. Right: 
Mesial side of a tooth. Mesial wandering has resulted in atrophy of the bone, so that most 
of the lamellous bone is bounded by the periodontium. There is no bundle bone. a, cementum 
surface; 6, lamellous bone; c, lacunar resorption with giant cells. Below: Left: Higher 
magnification of the bundle bone. The bundles of the suspensory apparatus (a) extend into 
the bone (4). Right: Mesial side of a tooth. In pauses in the mesial wandering, bundle 
bone (c) is added also on the mesial side at the resorbed lamellous bone (e). 4d, apposi- 
tion line; a, cementum surface; 5, periodontium. 
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enamel lamellae may also be stopped up only touch on the fact that the cover- 
by this substance. In the course of the ing of the tooth surface and the bridg- 
downward growth of the epithelium ing of the fissures of the enamel with 
along the cement, an identical stratum a substance resistant to alkalines and 
is formed on the surface of the root. acids is of importance in the etiology of 
This cuticle thus fully deserves the dental caries. The relative position of 


Fig. 9.—Above: Left: Interdental papilla. a, a1, lowest point-of the epithelial attachment 
on the cement; 4, 4:1, bottom of the pocket. Center: Higher magnification of 6 from Figure 
9, above left. a, bottom of the pocket. Right: Higher magnification of a from Figure 9, 
above, center. There is hornification of the pocket epithelium to the bottom of the 
pocket (a), and also of the adjoining part of the epithelial attachment (4) during its de- 
tachment from the cement. Below: Right and left: Particularly shallow pockets. 6, bottom 
of the pocket. a, (left), horny cuticle of the already erupted part of the crown; a1, horny 
cuticle of the part of the crown ripe for eruption beyond the bottom of the pocket. a (right), 
plaque on the unhornified cuticle; c, enamel lost by decalcification; d, amelocemental line. 
Center: Considerable deepening of the pocket on the left side resulting from unequal shift- 
ing of the bottom of the pocket on the approximal sides of two neighboring teeth. 


name “cuticula dentis,” covering, as it the bottom of the pocket corresponds 


does, both crown and root. Let us here to that of the alveolar crest, In the 
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reciprocal relation between these two, 
we must not imagine that a definite dis- 
tance is fixed as normal, and that varia- 
tions from it are pathologic. ‘The 
physiologic possibilities vary within wide 
limits as does also the length of the 
epithelium attachment. The atrophy of 
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For better understanding, we will call 
the part of the tooth from the bottom of 
the pocket to the top of the crown the 
“clinical crown.” When the occlusal 
line is reached, the clinical crown is 
about two thirds the length of the ana- 
tomic crown. In the course of further 


Fig. 10.—Upper central incisor (7), cuspid (3) and bicuspids (Pm) of different sizes. 
With a given degree of eruption, in cases of long teeth, a sufficient amount is left in organic 
connection with the body to hold them firmly; while, with short teeth, so little is left that 


the tooth is loose, 


the alveolar crest concurrently with the 
displacement of the bottom of the 
pocket must be regarded as an integral 
part of the physiologically continual 
eruption of the tooth. (Figs. 4 and 
5.) 


eruption, the height of the clinical 
crown remains in ideal cases constant. 
This is due to the fact that the tooth is 
worn down at the top to a degree which 
compensates for the eruption. The 
length of the clinical crown is the extra- 
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alveolar lever of the chewing apparatus. the teeth would prevent the articulation 
Conditions being the same, the longer of the front teeth, the back teeth being 
the extra-alveolar lever, the greater the nearer to the pivot of the lower jaw 
movement exerted on the holding appa- than are the front teeth. There are 
ratus by the act of chewing. The con- also two other possibilities by which 
stant grinding down of the chewing this same result might be obtained. 
surfaces in the course of eruption is First, the front teeth might grow 
likewise necessitated by the fact that faster than the back ones, which is un- 
the equal unobstructed growth of all thinkable; or the back teeth might be 


Fig. 11.—Examples of wandering in cases of diffuse atrophy of the alveolar bone. 
a, labial and downward wandering of right central incisor; diastema between the left lateral 
and the cuspid; 4, slight labial and downward wandering of left central incisor; c, diastema 
between the right central and the lateral incisor; d, rotation of the right central incisor giving 
labial displacement of the distal surface; e, labial wandering of left central incisor; 
f, diastema beween cuspid and left lateral incisor, and downward wandering of the latter; 
g, wandering of the left lower lateral toward the occlusal line; 4, considerable labiodistal 
wandering of the right central incisor; it was possible to stop the suppuration by excision 
of the gingiva on the labial and palatine sides. Finally, the tooth held only by the distal 
surface and soon fell out. i, rotation of the right central incisor. Clinical history and final 
result were as shown in /. &k, female patient, aged about 40. The left lateral incisor 
arrested in an early, stage of eruption as a result of collision with the crown of an unerupted 
cuspid. It shows how far the other teeth have since protruded in the course of their normal 
eruption. J, apparent shortening of a right central incisor. The teeth in the neighborhood 
are further advanced in eruption than the apparently shorter tooth, which is the firmest of all. 


; ic 
> 


2190 The Journal of the American Dental Association 


forced down into the jaw sufficiently avoidable. Throughout the animal 
to bring them into the proper relation- kingdom, we find the grinding of the 
ship to the front ones. The latter can tooth surfaces the normal regulator of 


AES 


On the mesial (right) sur- 


The position of the epithelium attachment is remarkably less advanced, in places corre- 


12.—Mesiodistal section through two neighboring lower molars. 


Fig. 


indeed happen, but in such cases a great 


C, C1, C2, ca, bottom of the pocket; a, cementum; 4, b:, b2, bs, lowest point of the epithelial attachment. 


sponding to the thickened parts of the cementum, than it is on the sides with delicate cementum covering. 
d, di, cs, amelocemental line. 


faces of both teeth, we see cementum in the region of the epithelial attachment, forming a bay beneath it 


(e, e1, e2,). 


the articulation; so that it is probably 


stress is exerted on their suspensory ap- the ideal method of adjustment. 


paratus. That can be withstood only 


The protrusion of the teeth toward 


where the denture is very strong or an_ the occlusal line is not the only move- 
eventual loosening of the teeth is un- ment which they undergo in the course 
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of physiologic eruption. They shift also the continual closing of the tooth arch, 
in a mesial direction; which results in though, in the course of time, much is 


Fig. 13.—Lowest point (b) of the epithelial attachment (a) of the lower 
molar of a pig. There is a fresh deposition of cementum (c), below this point cov- 
ered with a layer of cementoid (ci). The deeper parts of the cementum contain 
bone holes throughout, mostly empty (@); in some places, with very degenerated 
bone cells (d). The new deposition of cementum seems to be a barrier to the 
further proliferation of the epithelium. 
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worn away at the contact points by 
mutual abrasion. (Figs. 6-8.) We will 
now discuss conditions in the region of 
the pocket. First of all, we have not, 
until recently, had a proper conception 
of the physiologic depth of the pocket. 
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making too sharp a distinction between 
the physiologic and the pathologic. The 
false estimates are chiefly to be attrib- 
uted to the assumption that, after the 
establishment of the tooth on the oc- 
clusal line, the bottom of the pocket 


Here, again, we had been led astray by was at the amelocemental line. On 


Fig. 14.—Above: Left: Granuloma (e) with epithelial attachment on the surface of the 
root which extends to c, c:. The inflammation has led to resorption of the immediate sur- 
roundings (apex) and, further off, to cementum hyperplasia (4). a, cementodental line. 
Right: ¢ from Figure 14, above, left, more highly magnified; epithelial attachment (4) of 
the granuloma, with formation of horny cuticle (@) on the root surface. Below: Left: An 
apical granuloma on the tips of two roots of an upper first bicuspid. There is resorption on 
the root surface and great enlargement of the periodontal space in the immediate neighbor- 
hood, and cementum hyperplasia (4, d:) at some distance from the center of inflammation, 
with remarkable reduction of the periodontal space. c, ci, alveolar bone. Right: Cementum 
hyperplasia (2) on the amelocemental line (c) near a gingivitis hypertrophicans, There is 
resorption on other points on the circumference of this tooth. 6, enamel lost by decalcifica- 
tion. Stretched connective tissue fibers are inserted at the point of cementum hyperplasia, 
proving a good barrier against the proliferation of the epithelium. 
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Fig. 15.—Above: Right: Traumatic occlusion in a horizontal direction. The palatinal 
surface of the upper and the labial surface of the lower incisors was worn deeply into the 
dentin. The incisal lines of these teeth reached approximately to the gingiva of the opposite 
teeth. The arrows show the direction of stress exerted by mastication, Below: Left: Area } 
from diagram (Fig. 15, above, right). On the labial side, in the direction of the alveolar 
margin (d), we see an area of cementum hyperplasia (4) covered by primary cementum (c). 
Above: Left: a, cementum hyperplasia on the apex (a, Fig. 15, above, right), in the opposite 
direction of the area of hyperplasia in Figure 15, below, left, on the palatinal side. The 
parts lying diagonally to one another which have suffered the greatest trauma from ‘this kind 
of articulation reacted with cementum hyperplasia. Above, center (c, Fig. 15, above, right) 
and below, center (d, Fig. 15, above, right), the lower central incisor is to be seen. The 
bottom of the pocket is in the region of the cementum. Earlier, bundles of the suspensory 
apparatus were attached here. As a result of heavy stresses in the direction c (Fig. 15, above, 
right) pieces of cementum have been torn out, some of which have conserved their connection 
with the tooth surface (a) while some lie in the surrounding connective tissue (6). Below, 
center, may be seen the one-sided formation of the cementum hyperplasia (4), as a result of 
the stresses in this direction (d, Fig. 15, above, right). a, cementodentinal line. Below, 
right, may be seen the apex of the lower lateral incisor. Here pressure was exerted in a 
more axial direction and consequently the cementum hyperplasia is arranged more symmetri- 
cally around the apex (4, d:). cementodentinal line 
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Fig. 16.—‘Pipe dentition.” Histologic examination in the region of the pipe hole in 
a man of 50. The hole has been chiefly made at the expense of the upper and lower lateral 
incisors (diagram). Above: Left and center: Labial sides of the upper lateral incisors in 
the region of the epithelial attachment, and in the region of the middle of the side of the root, 
respectively. Widespread resorption has taken place in the region of the alveolar margin 
from a to d (left). Into this has proliferated the epithelium of the epithelial attachment (c), 
which now stretches to 6. Lower down toward the middle of the root, spiny cementum 
hyperplasia (above, center) has developed. Thus, on the same side of this tooth, and from 
the same trauma, the cementum has suffered injury (resorption) and further on a reinforce- 
ment (cementum hyperplasia). ‘The lower lateral (below, left) has reacted to the trauma 
only with the development of considerable spiny cementum hyperplasia. Above, right, the 
upper lateral from the opposite side is shown for comparison. In it, none of the above 
mentioned symptoms (above, left and center) are to be found. Below, right, the lower central 
and lateral incisors from the left side are shown. Both show moderate cementum hyperplasia, 
those of the central after previous resorption (a), those of the lateral without any such (4). 
Their appearance is in sharp contrast to that of the tooth from the pipe hole (below, left). 
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this assumption is based the estimate of 
1.5 or 2 mm. as the physiologic depth 
of the pocket. All these postulates are 


up to the greatest depth, without being 
in any way justified in drawing a line 
between physiologic and pathologic con- 
ditions. As we have seen, the same re- 


Fig. 17.—Diffuse atrophy of the alveolar bone with formation of diastema. In con- 
sequence of wandering, an extended marrow space (a) has formed between the parts of the 
interalveolar septum (, J:), belonging to the two adjoining teeth (above). Resorption on 
the surface of the root and on the bone (below aa:, bb:) had been repaired. The wandering 
was arrested by the repair, and the teeth were again firm. 


Frequently, we find pockets of prac- 
tically no depth at all. From this mini- 
mum, we find all grades of transition, 


mark holds good in regard to the 
length of the epithelium attachment and 
also in regard to the distance of the 
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alveolar crest from the bottom of the less be possible, by means of a great 
pocket or from the lowest point of the number of measurements, to arrive 
epithelial attachment. It would doubt- mathematically at some figure indicat- 


Fig. 18.—Diffuse atrophy of the alveolar bone in connection with severe influenza in a 
human being, aged 22. Resorption on the root surface was to be found on all teeth. Above, 
right, general view of the central and the lateral incisor. In the region of the pocket 
(above, left), conditions are normal. The bottom of the pocket (4) is still in the region of 
the enamel. At the apex (above, right, 6, b:) is extensive resorption on the root surface and 
the bone. Below, left, the boundary (@) between the resorbed parts (4, 41) and the normal 
parts of the periodontium are shown. Below, right, are the beginnings of repair on the 
bottom of the area of resorption on the root surface (4, cementoid) and the corresponding 
part of the alveolar bone (a, osteoid). 
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ing the average or most frequent depth. 
I cannot think that it is worth while 
mentioning such possibilities unless to 
warn you not to overestimate them. 
Concerning the pocket, we must 
further mention the following facts. 
In ideal cases, the pocket epithelium is 
hornified down to the bottom. The op- 
posite tooth surface is covered with 
horny cuticle. “The depth of the pocket 
is very small. Thus, we find, at the 


of the epithelium attachment toward 
the apex. (Fig. 9.) 2. The simul- 
taneous atrophy of the alveolar crest. 
3. The protrusion of the teeth toward 
the occlusal line. 4. The mesial dis- 
placement of the teeth. 5. The com- 
pensating abrasion of the teeth both at 
the grinding surface and at the points 
of contact. These processes are con- 
tinuous, although at varying pace. 
Every attempt to depict these proc- 


Fig. 19—Two different teeth of different individuals; resorption extending into the 
dentin (c), which is repaired by bony cementum (d@). On the right, there is still a layer of 
primary cementum deposited on the bony cementum. The alveolar bone (e) has adapted 
itself to the new form of the tooth surface and reaches into the repaired hole of the tooth. 
Between these two, a good ligamentary apparatus has formed (d). a, left, is the lowest 
point of the epithelial attachment. Both areas of resorption have developed in the region 
of the alveolar margin, approximally (left), and labially (right). 


weakest point of our denture, an ideal 
protection against injury. 

To sum up what I have been saying 
concerning the physiology of the den- 
ture, we have specified the following 
processes as comprising the normal evo- 
lution of the teeth: 1. The migration 


esses with mathematical certainty, as 
to either speed or distance, is certain to 
prove abortive. We can only assert in 
which direction the optimum lies. In 
the opposite direction, physiologic con- 
ditions pass over imperceptibly into 
pathologic. 
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We come now to consider more 
closely this transition of physiologic to 
pathologic. In the first place, we must 
focus our attention on the rate of erup- 
tion. This should, in ideal cases, be 
such that the length of the unerupted 
part is sufficiently great to provide an 
undisturbed capacity for mastication un- 
til death ensues through functional 
failure of any organ essential to life. 


Fig. 20.—Left: Dog’s tooth fractured experimentally. 


the fractured surface (c). 
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tion is permitted to longer teeth. We 
know that human beings have teeth of 
varying length, and we are enabled to 
see in this fact a source of pathologic 
occurrences. Human beings are, in 
general, designed for the same term of 
life, and thus when the teeth are long, 
we are able to allow a greater rate of 
eruption to be normal than in beings 
endowed with short ones. (Fig. 10.) 


The epithelium partly covers 


The epithelium is connected by strands (6) with the mouth 


epithelium (a), and attaches itself on one side to the cementum surface (¢) and on the other 


to the fracture of the dentin (d). 


Right: Area d from Figure 20, left, more highly mag- 


nified. The surface of the fracture (d) extends into the hollow formed by the epithelium. 
The epithelial attachment on the fractured surface reaches to a, and a part of it has already 
detached itself from the surface, leaving behind epithelial rests (c). Connective tissue attaches 
itself to the fracture (6), depositing hard substance in places. 


In creatures with teeth of similar 
length, we can assume a greater rate of 
eruption in those enjoying a short term 
of life than in those whose lives are 
comparatively long. When the term of 
life is equal, a greater speed of erup- 


distinct compensation, although 
slight, is sometimes to be seen here. 
Rickets is generally betrayed by the 
shortness of the teeth, but, in such cases, 
we commonly find a slackened rate of 
eruption. On the other hand, we often 


Gottliebh—Tissue Changes in Pyorrhea 2199 


' find accelerated eruption if the teeth the surface of the root is so much re- 


e 
f are long. It is not necessary for the duced that it can no longer answer the 
0 epithelial attachment to have reached mechanical demands. Consequently, at 
c the apex for the functional capacity of each bite, the tooth must give way, and 
n the tooth to be at an end. It suffices if the suspensory apparatus is so damaged, 
f 
f 


Fig. 21.—Section from rats fed on arsenic (above, left). Broad diffuse deposition of 
cementoid (c) on a new layer of cementum (d). e, oldest cementum layer. a, epithelial 
attachment; 5, amelocemental line. Above, right, baylike cementum hyperplasia at the 
amelocemental line (a). Repeated trauma at the bottom of the pocket depressed the latter 
toward the apex, so that the epithelium of the bottom of the pocket (c) lies lower than the 
epithelial attachment (4). On the surface of the area of hyperplasia are numerous epithelial 
rests, indicating a traumatic detachment of the epithelial attachment. Below, right, deposi- 
tion of a thick cementoid nob (a) at the apex of a pyorrheic molar of a rat, 
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even under normal use, that the tooth 


is doomed. We must regard the rate of \ 


eruption as the dominant factor of all 
pathologic conditions. After a certain 
stage of eruption is reached, the normal 
function becomes traumatic, and re- 
sults in injury. This is also the case 


when all the above mentioned compon- 
ents of eruption are marching in due 
order. In such cases, of course, the 
pathologic conditions are not arrived 
at until a much later stage. 

Another source of pathologic condi- 
tions is the disturbance of the synchron- 
ism of the various elements of eruption. 
When, for example, the abrasion of 
the chewing surface does not keep pace 
with the downward growth of the epi- 
thelium, the extra-alveolar lever gets 
longer and longer, and the same force 
exerted on the tooth puts greater stress 
on the suspensory apparatus. Further, 
when all teeth do not come out syn- 
chronously but one advances more 
rapidly than its neighbors, this tooth is, 
as a rule, not worn down correspond- 
ingly, and the whole biting strain falls 
to its share. Such a tooth has already 
been weakened by other causes, and as 
a result of this overstrain, it soon comes 
to a bad end, unless surgical help comes 
opportunely to grind it down. Such 
occurrences happen not only to individ- 
ual teeth but also to groups of teeth. 
This departure from the normal move- 
ment of the teeth may be designated 
as “pathologic wandering.” Theoreti- 
cally, it can take place in any direction 
except downward into the jaw; but, as 
a matter of fact, by far the most im- 
portant pathologic wandering is toward 
the occlusal line. Lateral wandering 


is not uncommonly to be observed, and 
to this belongs the formation of dia- 
stema. Also, in the course of lateral 
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wandering, the tooth may be subjected 
to secondary strains to such an extent 
that it may soon fall out. This patho- 
logic wandering must not be confused 
with the shifting of the teeth in youth- 
ful subjects, which generally follows 


an extraction. In the latter case, the 


tooth moves with its alveolar bone, 
while in the pathologic wandering, it 
moves out of the alveolus. 

Just as individual crowns are longer 
as a result of accelerated eruption, so 
also it happens that eruption is retarded 
in particular teeth relatively to the 
whole denture, giving them the appear- 
ance of a shorter tooth. As a rule, one 
will find that such short teeth are the 
firmest. (Fig. 11.) 

A further and particularly common 
disharmony consists in this, in that the 
downward growth of the epithelium 
attachment is not equivalent on all 
teeth, or not even on all sides of the 
same tooth. If the parts which undergo 
accelerated eruption are favorably situ- 
ated, no secondary injury is likely to 
follow the primary injury. Often we 
see palatine roots of upper molars, 
labial surfaces of cuspids or of lower 
incisors far advanced in eruption with- 
out appreciable secondary injury. There 
is only one disadvantage, the tooth is 
robbed of the attachment at this place. 
It is quite otherwise in cases in which 
the parts undergoing accelerated erup- 
tion are situated, for example, approxi- 
mally, and the neighboring tooth is still 
in place. Here, the gingival margin 
cannot follow the bottom of the pocket 
for morphologic reasons, and there is a 
consequent deepening of the pocket. A 
deepening of the pocket means an 
increased possibility of retention, favor- 
ing the development of micro-organ- 
isms, Accordingly, it will not surprise 


us to find with such a deepened pocket 
a chronic suppurating inflammation. 

Chronic gingivitis may also be the 
cause of the gingival margin not fol- 
lowing synchronously the bottom of the 
pocket. Every inflammation involves a 
hypertrophy of the tissue attacked, while 
the following of the gingival margin 
involves atrophy. Hypertrophy and at- 
rophy cannot proceed simultaneously in 
the same tissue. In contrast to the 
former example, it sometimes happens 
that, even in normal apical migration 
of the epithelial attachment, a deepen- 
ing of the pocket takes place, as the 
gingival margin does not follow at 
all. At the bottom of the deepened 
pocket, an increased inflammation takes 
place, and without therapeutic inter- 
vention, such a process can end only in 
the tooth falling out, as only then the 
pocket ceases to be. 

This is a suitable moment to throw 
further light on these processes. It. is 
important for us to know in what re- 
lation the activity of the micro-organ- 
isms and the inflammation stands to the 
disease that we are discussing. Inflam- 
mation and bacterial activity prevail in 
the paradental tissue until far into the 
bone. It is well known that, when we 
extract a pyorrheic tooth, suppuration is 
checked at once. The inflammation 
was not in the tooth itself, and, by 
extraction, we have certainly not influ- 
enced the inflamed tissue or the micro- 
organisms. Yet the inflammation 
instantly disappears. By extraction, 


there is only one thing which is cer- 
tainly brought about, and that is the 
destruction of the pocket. The pocket 
consists of two walls, the gingiva and 
the surface of the tooth. By removal 
of the tooth, the pocket has stopped 
forming. From these considerations, 
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we may conclude that the presence of 
a pocket is the chief prerequisite for 
the existence of pyorrhea, the inflam- 
mation and the bacterial activity being 
of secondary importance. 

So far we have been laying down 
morphologic and clinical facts about 
which doubt is hardly possible. We 
come now to the analysis of the causal 
background. We are in possession of a 
series of isolated facts by the help of 
which several tentative explanations 
may be put forward. In the first rank 
comes the question as to the causes of 
the downward growth of the epithe- 
lium and of the detachment of it from 
the tooth surface. As long as connective 
tissue fibers are anchored in the surface 
of the cement below the epithelium at- 
tachment, a downward growth of the 
latter is obviously out of the question. 
We can readily imagine that after the 
detachment of these fibers from the 
cement, the epithelium (as in many 
other analogous processes) proliferates 
downward to cover the exposed con- 
nective tissue. This detachment of the 
connective tissue fibers from the sur- 
face of the tooth below the epithelial 
attachment can be brought about by 
trauma or inflammation. In regard to 
the first, it is most remarkable that the 
downward growth of the epithelium 
proceeds farther, on the side opposite to 
that one would have supposed. When 
a tooth is subjected to lateral pressure, 
one would naturally have expected 
that the fibers would be torn on the 
sides from which the pressure comes, 
allowing downward growth of this side. 
In reality, the apical migration of the 
epithelial attachment is generally to 
be observed on the other side, where 
the fibers are relaxed. Similar dif- 
ficulties present themselves in regard 
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to inflammation. Whe» inflammation 
has destroyed the {bers below the 
epithelial attachment, it means that 
an abscess has been formed there. 
The epithelium can only pass an abscess 
when the inflammation has abated. 
Thus, we must assume that, in cases of 
downward growth of the epithelium 
in connection with an inflammation, 
the latter alternately arises and passes 
off, first destroying the connective tis- 
sue fibers and then disappearing to allow 
passage to the epithelial proliferation. 
Why, after the disappearance of the 
inflammation, the connective tissue does 
not reorganize itself and reattach itself 
to the tooth surface is a question that 
can probably never be satisfactorily 
answered. 

Apart from all this, there arises the 
question as to the way in which the 
epithelium is induced to attach itself 
to the surface of the tooth, to detach 
itself again sooner or later, with or 
without formation of a horny cuticle. 
This question is particularly relevant to 
the detachment of the enamel surface, 
for here the processes in the connective 
tissue cannot come into consideration as 
causal factors. Whereas I have tried 
to make different qualities of the tooth 
surface responsible, other authorities at- 
tribute these processes to the effect of 
marginal inflammation. In such grave 
questions as these, it is of the greatest 
importance to endeavor to discover 
some morphologic foothold from which 
our explanations may proceed. I can 
show you some examples which in all 
probability demonstrate that cementum 
hyperplasia developing below the epithe- 
lial attachment constitutes a hindrance 
to its downward growth. The con- 
tinuous, if very slow, deposition of new 
cementum layers, such as we find every- 
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where, may be regarded as the most 
appropriate measure to check epithelial 
proliferation. Later, we shall come to 
speak of the importance of this matter 
in other directions. (Figs. 12 and 13.) 

Of great importance is the relation 
of the marginal inflammation to these 
processes, and it is of great consequence 
how we visualize its effects. We are 
not speaking here of that inflammation 
of an acute nature which leads directly 
to suppurative destruction of the tissues, 
Neither do the chronic inflammations 
of this kind, with the formation of 
abscesses, enter into the question. In- 
deed, the apical migration of the epi- 
thelial attachment proceeds as a rule 
without any such complications. The 
inflammations which we are consider- 
ing here are those slight infiltrations 
which are in most cases below the bot- 
tom of the pocket. 

The connection of the connective 
tissue fibers with the surface of the 
cementum is an organic one; that is to 
say, not only the fibers, but also the 
surface of the cementum, must have 
some kind of life, in order that this 
connection can exist and function. All 
that lives can also die. This organic 
connection can neither persist when the 
fibers of connective tissue die, nor when 
the cementum surface dies. Any de- 
gree of inflammation can obviously re- 
sult in the death of living elements 
without its necessarily leading to sup- 
puration with abscesses. I thus picture 
to myself the effect of the inflammation 
on the proliferation of the epithelium: 
in cases in which the inflammation has 
killed either the connective tissue fibers 
or the cementum surface or both, the 
connection will be dissolved and the 
epithelium will proliferate downward 
in accordance with its inevitable laws 
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until it meets an organic connection 
between the connective tissue fibers and 
the cementum surface. That it is not 
necessary for the dissolution of this con- 
nection that the cementum surface die 
completely is shown by the fact that 
the downward growing epithelium 
makes organic connection with the sur- 
face of the cementum, which would be 
impossible were the latter dead. 

The effects of inflammation come 
into consideration only in cases of peri- 
apical granulomas, in which we find 
exactly the same conditions prevailing 
in regard to the epithelial attachment 
as in the region of the pocket. (Fig. 
14.) Very similar are the conditions in 
regard to the processes in the alveolar 
bone. We know, from general pathol- 
ogy, how sensitively bone reacts to ad- 
joining inflammation. In our subject, 
we learn the same from the study of 
periapical processes. On the other hand, 
we find chronic marginal inflammations 
stretching into the marrow spaces and 
gradually destroying the bone. Neither 
in the downward growth of the epithe- 
lium nor in the atrophy of the bone can 
we find a strict parallelism between the 
degree of inflammation and the proc- 
esses involved. We can even see that, 
in some cases, an inflammation effects 
a cementum hyperplasia whose bene- 
ficial effects in counteracting the apical 
proliferation of the epithelium we have 
already learned to recognize. (Fig. 14.) 
We know further, from clinical ob- 
servation, as well as from histologic 
research, that, often enough, we find 
resorption on the tooth surface and on 
the alveolar bone which has nothing to 
do with inflammation. Above all, it 
must be remembered that the disappear- 
ance of the alveolar crest comprises an 
integral part of the continuous erup- 
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tion of the tooth. We wish here to 
leave the question open as to how this 
atrophy is brought about. It is much 
more important to determine in what 
manner the condition of the alveolar 
bone is preserved. We know that every 
bone has functional demands made on 
it. We know that atrophy of the bone 
is occasioned by the fact that normal 
resorption takes place, while deposition 
does not follow on account of the ab- 
sence. of functional stimulation. This 
brings us to the important law of molt- 
ing. Speaking generally, no cell, no 
tissue, neglecting certain exceptions, 
lives as long as the individual. Cells, as 
also the intercellular tissues, have only 
a limited length of life. They die, 
are reabsorbed and, as a rule, are re- 
placed where needed. Also the bundles 
of the suspensory apparatus do not live 
so long as the individual. They also 
perish and are constantly renewed. Now 
these bundles have to be anchored in 
the cementum. To this end, a new 
cementum layer must be formed in 
which these new bundles can be inserted. 
But the cementum surface, too, is sub- 
ject to the law of molting. It certainly 
happens that a connective tissue fiber 
loscs its hold because of the fact that 
the part of the cementum in which it 
is inserted is ready to molt before any 
new cement has been deposited on it. 
If this occurs, a functionally sound 
bundle loses its hold. From these con- 
siderations, we conclude that the main- 
tenance of a tooth in functional activity 
requires a continual deposition of new 
cementum on the surface of the root. 
Let us assume that, for some reason, 
a resorption of the tooth surface has 
come about, an event which unques- 
tionably may happen. The suspensory 
apparatus loses its hold, and the opposite 
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alveolar bone loses its stimulus. How- 
ever, all is not yet lost. Replacement 
of cementum as well as of bone may 
take place, a perfect suspensory appara- 
tus being regenerated. A question of 
particular importance for us is where 
the repair sets in. We can safely 
answer that it must begin with the de- 
position of cementum. Only by the 
embedding of new fibers on the surface 
of the cementum can the 
conditions of the 
brought again into activity, leading to 
the reconstruction at the bone. Repair 


functional 
environment’ be 


of the alveolar bone without functional 
demands being made on it is hardly to 
be thought of. I should mention here 
that, under certain circumstances, gener- 
ation of bone takes place in the region 
of the alveolar process without any de- 
mands being made on it by the tooth in 
question. It must suffice for me to 
emphasize that, in such cases, it is the 
neighboring tissues that make the func- 
tional demands. 

Thus, we see that the condition of 
the suspensory apparatus, too, depends 
for the most part on whether there is 
a continual deposition of cementum on 
the surface of the tooth. 

We come now to analyse the func- 
tional demands made on the denture; 
for this is of the greatest importance in 
passing a biologic verdict on our meas- 
ures. 

On the one hand, we hear that our 
denture is falling into ruin for want 
of sufficient use. On the other hand, 
the fact cannot be overlooked that teeth 
fall out as a result of traumatic oc- 
clusion. This is unquestionably a con- 
tradiction, although there is a measure 
of truth in each of these postulates. 
When heavy demands are made on the 
denture, this can equally well lead to 
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a strengthening or to a weakening, but 
not in the way in which it has some- 
times been imagined. 

What does the overstrain of a tooth 
mean? What is the limit of siormal 
functional demands? A tooth is over- 
strained when the tensile strength of 
the suspensory apparatus is exceeded. 
When this occurs, the tooth no longer 
hangs by the ligaments, but pushes 
against the alveolar bone in the direc- 
tion in which it is forced by the masti- 
catory stresses. A resorption ensues, 
either of bone alone or of bone and 
tooth surface together. This leads to 
the enlargement of the periodontal 
space, the atrophy of the suspensory 
apparatus in this region and the loosen- 
ing of the tooth. We have stated, on 
the other hand, that, in such cases, re- 
pair can only follow a deposition of 
cementum on the tooth surface. If 
this occurs, the damage is entirely re- 
paired. If such injuries follow one 
another repeatedly over a considerable 
period of time, and each is followed 
by complete repair, widespread cemen- 
tum hyperplasia results, effecting an 
enlargement of the root surface, and 
thus an enlargement of the holding 
surface of the tooth. (Fig. 22.) If 
the reparatory deposition of cementum 
fails to take place, the enlarged perio- 
dontal space persists, and the working 
capacity of the tooth is reduced. Every 
further demand made on it involves 
fresh injury, and the tooth eventually 
falls out. Thus we see that also in the 
question of traumatic occlusion the final 
issue depends on the deposition of ce- 
mentum; in fact, the fate of a tooth 
is bound to this on every side. ‘That is 
why in the herbivora, whose life de- 
pends entirely on the good service of 
the masticatory apparatus, we find the 
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cementum not only forming a thick 
deposit on the surface of the root but 
also spreading a layer over the enamel. 
We generally find, on teeth that have 
fallen out early, a remarkably delicate 
cementum layer, and we find finally in 
the ideal denture of the abrasion type 
considerably developed cementum hyper- 
plasia. (Figs. 15 and 16.) 

The continual deposit of new ce- 
mentum layers on the root surface must 
be regarded as in every respect the ideal, 
as not only does it retard the downward 
growth of the epithelium but also op- 
poses the enlargement of the periodon- 
tal space and the weakening of the 
suspensory apparatus. Conversely, the 
absence of deposition is of fatal signif- 
icance to the denture. ‘This is most 
clearly shown in those extreme cases 
in which not only is the deposition 
lacking, but also a resorption of the 
root surface has taken place. Such re- 
sorption proclaims itself clinically in 
the fact that a wandering from the re- 
sorbed area ensues, as though an ex- 
pulsion of the tooth would take place 
in this direction. We can regard this 
pathologic wandering, pathognomonic 
in the diffuse atrophy of the alveolar 
bone, as being to a certain extent the 
pathologic counterpart of the physio- 
logic wandering. 

As long as the surface of a resorp- 
tion is not covered by epithelium, it can 
be completely repaired by deposition of 
new cementum, in which process the 
corresponding part of the alveolar bone 
may also be regenerated. Thus, it may 
also happen that the bone projects out 
opposite the resorbed place; for it is 
by no means necessary for the repair to 
restore the original surface of the root 
in order to excite the alveolar bone to 


regeneration. (Figs. 17-19.) 
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These features give definite guidance 
for our conduct in practice. For the 
present, we cannot exert any certain in- 
fluence on the rate of the apical migra- 
tion of the epithelial attachment. The 
migration provides no immediate cause 
of illness, and we must therefore make 
it our care that the gingival margin 
follow the bottom of the pocket as 
closely as possible. By persistent main- 
tenance of hygienic conditions, we can 
eliminate one cause of the formation 
of a pocket; namely, inflammation. 
Prophylactically, we undertake 
nothing against the unequal migration 
along the circumference of individual 
teeth and the resulting formation of 
pockets. When such a pocket has de- 
veloped, we must bestow on it our un- 
stinting care. If, in spite of all care, 
a chronic suppuration sets in, or acute 
recurring inflammation in the form of 
paradental abscesses, we must eliminate 
the pocket down to the bottom, by 
means of excision. With the use of 
silver nitrate or an 8 per cent solution 
of zinc chlorid, we must see to it that 
the pocket does not regenerate. This 
treatment must be carried out by con- 
scientious brushing after the method 
of Charters. 

As regards clinical diagnosis, I think 
the following procedure is suitable. 
Diagnosis should be made only in 
a hygienic mouth. If suppuration de- 
velops from a pocket in spite of the 
surface of the tooth being smooth down 
to the bottom of the pocket, a para- 
dental pyorrhea must be assumed. We 
can, in the first place, attempt to cope 
with it by vigorous curettage of the 
inner wall of the pocket. If this does 
not suffice, we must excise the pocket. 
A reattachment such as is described by 
Box and McCall is undoubtedly theo- 
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retically possible, and these authors have 
also verified this possibility by histologic 
examination. The extent to which the 
tooth surface is to be scraped to give 
the greatest probability of reattachment 
cannot be determined. 

The connective tissue must heal just 
as much as the epithelium. The con- 
nective tissue heals according to the law 
of plantation, with or without resorp- 
tion, with or without deposition. ‘The 
epithelium_heals by sticking on. It is 
Gf fio importance for the ing either 
of the epithelium or the connective 
tissue whether the hard substance is 
composed of dentin or cementum. It 
is of vital importance for the healing 
of the wall of the pocket whether the 
epithelium of the inner wall is entirely 
removed. If this is not the case, the 
best that can be effected is an epithelial 
reattachment, which is naturally far 
from having the worth of a connective 
tissue reattachment. In general, we 
must not count on reattachment as long 
as we know no more than we do at 
present on the subject of the law of 
plantation of the hard substance, and as 
long as we can exert no systematic in- 
fluence on the reattachment. However, 
even with our present means, the at- 
tempt must always be made, as no harm 
can arise from it. (Fig. 20.) 

The brilliant suggestion of McCall 
to remove the epithelium of the pocket 
by chemical means is to be regarded as 
most important. Nevertheless, it is still 
more important to find some means for 
influencing both tooth surface and con- 
nective tissue to the end that they may 
unite and deposition of cement follow. 

In regard to alveolar atrophy, we 
may make a distinction between mar- 
ginal atrophy and diffuse atrophy. Mar- 
ginal atrophy is present if the loosening 
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is to be attributed exclusively to atrophy 
of the alveolar margin with a corre- 
spondingly advanced position of the 
bottom of the pocket. This is generally 
effected by chronic marginal inflam- 
mations. Diffuse atrophy is evidenced 
by the presence of wandering and by 
great variations in the position of the 
bottom of the pocket. Here, the cause 
of the loosening is often enlargement 
of the periodontal space. 

In general, we may say that mar- 
ginal atrophy is due to neglect. Inflam- 


mation and suppuration are early 
symptoms, while loosening follows 
later. On the other hand, diffuse 


atrophy is generally accompanied by 
paradental pyorrhea. Here, wandering 
and loosening are early symptoms, 
while pocket formation and suppuration 
come relatively later. The pocket for- 
mation takes place as a rule from that 
side from which the tooth is wander- 
ing. 

We need not consider the question of 
the distance of the alveolar margin 
from the bottom of the pocket; for we 
are not in a position to exert any in- 
fluence whatever on these conditions. 
If we have taken the prophylactic meas- 
ures proper to pyorrhea, we have already 
excluded the possibility of an inflamma- 
tion causing alveolar atrophy. As re- 
gards functional factors, we can take 
prophylactic measures, as we can insure 
the crowns remaining a constant length 
and in ideal articulation. 

In cases in which the teeth are not 
ground down proportionally to the rate 
of eruption, we must come to the res- 
cue with stones, adjusting the articula- 
tion with the same care as we give to 
artificial dentures. 

In cases in which the firmness of the 
denture is so much reduced that normal 


mastication inflicts injury, or the teeth 
are here and there so loosened that their 
retention is out of the question, fixation 
is indicated. In diffuse atrophy with 
symptoms of wandering, treatment with 
arsenic may be recommended. (Fig. 
21.) 

After this survey, we may well ask 
ourselves what direction our researches 
should take that both prophylactically 
and therapeutically we may render the 
greatest possible service to humanity. 

Above all things, we must learn to 
desire that men should be endowed with 
teeth with long roots. As far as this 
depends on the size of the whole body, 
we must consider the evolution of a 
large type of man as desirable. Further, 
in combating rickets, we are fighting 
against the formation of short teeth. 
And it will be our task to discover 
whether it is not possible to take specific 
measures to influence the length of the 
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teeth during the course of their develop- 
ment. Furthermore, we must use all 
the means at our disposal to discover 
whether we cannot influence the rate 
of eruption of the teeth. The longest 
teeth are worthless when the rate of 
their eruption is too great. 

Turning to the other factor: Ac- 
cording to the researches which have so 
far been made, it seems most probable 
that the continual deposition of cemen- 
tum on the root is of the greatest im- 
portance. We must therefore seek to 
discover whether this is controlled from 
any center-of the organism which our 
prophylactic measures might reach and 
influence in a favorable direction; or, 
again, whether it is perhaps not possible 
to approach the same end by therapeu- 
tic means. I regret that it is not within 
my power to answer these questions. 
For the moment, we must be content to 
know what we don’t know. 


DIET IN RELATION TO DISEASE OF THE 
SUPPORTING TISSUES* 


By JOHN ALBERT MARSHALL, D.D.S., Ph.D., San Francisco, California 


T is a popular fallacy that all disease 
is of bacterial origin; that all the 
ills to which the flesh is heir originate 

from micro-organisms, bacteria or 
germs, those invidious individuals which 
certainly share the joys but probably 
not the sorrows of our planet. I pro- 
pose in the few moments allotted me 
to trace at least one aspect of oral 
pathology from another standpoint and 
to summarize a few experimental find- 


*Read at the Midwinter Clinic of the 
Chicago Dental Society, Jan. 27, 1927. 


ings which have led to the present con- 
cept of malnutrition and its relationship 
to certain bone and dental lesions. It 
is necessary, in discussing this problem, 
to orient ourselves and to review briefly 
a few of the facts dealing with nu- 
trition and malnutrition. 

Jacques Loeb, the famous biologist, 
considered by many to have been the 
outstanding figure in science since Louis 
Pasteur, made a statement to this effect 
in his book, “The Mechanistic Con- 


ception of Life:’ All life phenomena 
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are determined by chemical processes. 
This is equally the case whether we 
have to do with the contraction of 
muscle, the processes of secretion, or 
with the formation of an embryo or a 
single organ. Loeb showed that the 
growth of the eggs of the sea urchin 
could be controlled, for he produced, 
at will, single or double embryos, trip- 
lets or quadruplets, simply by changing 
the concentration of certain inorganic 
salts. These experiments indicated, 
among other things, that certain altera- 
tions in the function and form of an 
organism result when the environment 
is modified. In this case, the modifi- 
cation consisted essentially of changes 
in the concentration of the various salts 
employed; and the study was a problem 
dealing with the variations in osmotic 
pressure produced by the dissolved 
mineral substances. In other words, 
when a cell, or a group of cells, is de- 
veloping, its fate is dependent on the 
conditions under which it lives, and 
among these conditions are the fluid con- 
tents of the surrounding medium and 
the amount of mineral substances dis- 
solved therein. 

The growth process of plant or ani- 
mal depends on its ability to overcome 
a definite external resistance to growth. 
Therefore, we recognize this fact: dif- 
ferences in degree of growth are 
equivalent to differences in the amount 
of energy which the growing organ or 
organism sets free, for growth is merely 
an expression of the amount of vitality 
or of energy, and the energy is derived 
from the chemical constituents of the 
cell itself. Consequently, the differ- 
ences in energy must be the outcome of 
differences in the chemical processes 
which determine growth. 

It has been proved beyond doubt that 


the energy required for growth and 
life maintenance is derived through the 
oxidation of the complex organic sub- 
stances classified under the heads of 
carbohydrates, proteins and fats. 

If the hypothesis that each living cell 
is both a chemical factory and a power 
house, capable of producing new sub- 
stances and energy, is correct, we might 
expect that the oxidation of the carbo- 
hydrates, fats and proteins would be all 
that is required for life maintenance. 
In fact, this was the old idea, but some 
doubter, who didn’t believe all he heard 
or read but only what he could see, ex- 
plain and comprehend, argued thus: If 
animals are fed pure protein, pure fat 
and pure carbohydrates in the correct 
proportions, they ought to thrive and re- 
produce. He tried the experiment and 
the animals died. So it was shown 
rather early that if an attempt is made 
to maintain animals on a diet which 
contains no mineral salts, death follows; 
and yet these salts cannot be oxidized 
to produce energy as can the carbohy- 
drates, fats and proteins. Although 
their function is closely associated with 
the organic compounds, their réle is 
somewhat different.. 

Some of the inorganic salts conta ned 
in ocean water are found in almost the 
same proportions in the human blood, 
as the salts of sodium, calcium and po- 
tassium; and evolutionary theorists have 
assumed that life on our planet origi- 
nated in the ocean. This theory was 
deduced from a fact long known to 
biologists, namely, the differences which 
exist between fresh-water life and salt- 
water life. 

Probably the “ad” writer or the news- 
paper headliner would enlarge this 
theory to the extent of making the 
statement that we carry diluted sea 
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water in our blood. This would not 
be entirely incorrect and would at least 
serve to emphasize two points, namely, 
that sodium chlorid, potassium chlorid 
and calcium chlorid exist in our blood 
in almost the same proportion as in the 
ocean; and, second, that they occupy as 
important a position in the maintenance 
of life within ourselves as they do in 
the ocean. These facts prompted Loeb 
to perform his well-known experiments 
on the sea urchin’s eggs, the crusta- 
ceans and other salt water animals. 
He showed also that if crustaceans 
are placed in a solution of sodium 
chlorid having the same degree of con- 
centration as sea water, the animals die 
in half an hour. When a little calcium 
chlorid is added in the same proportion 
as in sea water, they die just as rapidly. 
If both calcium chlorid and potassium 
chlorid are added to the sodium chlorid 
solution, the animals live for several 
days. There is, then, an interaction, an 
interdependence, or better perhaps an 
antagonism between these salts where- 
by their beneficial action toward animal 
life is supplemented, and their individ- 
ual deleterious action, inhibited. 

This antagonism between the inor- 
ganic salts finds many examples in ex- 
perimental biology. The point is 
rendered perhaps a little more clear if 
we examine for a moment the individ- 
ual action of salts. The chemical 
work accomplished in a cell can only 
proceed when the diffusion of certain 
substances through the wall of the cell 
is restricted; in other words, certain 
chemicals within the cell are not per- 
mitted to ooze out—they stay there. 
lhis semipermeability depends primarily 
on the nature of the membranes sur- 
rounding the cell. Although Overton 
has assumed that this outer cell layer 
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consists of a membrane of fatty sub- 
stances, or lipoids, some of the other 
facts relative to cell activity are not ex- 
plained by this hypothesis. For ex- 
ample, water diffuses rapidly into the 
cell; yet water and fat, or lipoids, do 
not mix. Secondly, the life processes 
of individual organisms depend on a 
constant exchange between the cells and 
the surrounding medium of water-solu- 
ble substances, rather than of fat-solu- 
ble substances. Wells has further 
developed this point in his discussion of 
the relationship of physiology to patho- 
logy when he says, in effect, that life, 
at least as far as human beings are con- 
cerned, is the effort to change non- 
diffusible substances into diffusible ones, 
to change colloids into crystalloids. For 
example, starch, protein and fat are all 
relatively nondiffusible. They are 
changed by the processes of digestion 
into glucose, amino-acid, fatty acid and 
glycerol, all of which are diffusible. 
In this diffusion process, the inorganic 
salts play a part which we have not yet 
been able to evaluate fully. 

Two of the inorganic salts most 
necessary for human skeletal growth 
are calcium and phosphorus. Not only 
must these elements be supplied in cor-" 
rect proportion by the diet, but certain 
conditions must be met which govern 
their utilization by the body. For-in- 
stance, the soft, spongy bone which 
bends on slight pressure, as found in 
rickets-or osteoporosis, may be produced 
experimentally, as shown by Telfer and 
others, by feeding a ration deficient in 
lime but containing an adequate supply 
of phosphorus. When the calcium was 
supplied in the form of calcium lactate, 
which occurs naturally in milk, normal 
skeletal development recommenced, an 
effect also produced by vitamins. Here 
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again, there appears to be a balance of 
inorganic salts similar to that referred 
to in the sea urchin experiment, a bal- 
ance which influences the normal utili- 
zation of the mineral substances of the 
body. 

However, this requirement of cor- 
rect mineral proportions is dependent on 
other factors. Among these may be 
mentioned the valuable action of sun- 
light; the presence in the diet of vit- 
amins; the proportion of fat to lime, 
and the effects exerted by some of the 
secretions from the ductless glands. 
The experimental evidence which has 
been accumulating for the last few years 
on this point is enormous. Sherman, 
McCollum, Grieves, Mendel, Steen- 
boch, Howe and Martha R. Jones, in 
this country; Widdows, Hutchinson, 
Drummond, Stapleton, Anderson, Mel- 
lanby, Telfer, Parsons and Cramer, in 
England, and hosts of others, all have 
been working to solve the problem of 
the relation of inorganic salts to health 
and disease. There is a certain unanim- 
ity of opinion among these research 
workers as far as the means of produc- 
ing experimental rickets is concerned, 
‘but the whole problem of deficient bone 
formation as shown in rickets is still 
open. 

Animals instinctively choose the right 
food. We, as animals, should do so, 
but don’t. The senses of smell and 
taste have become perverted. We live 
in a somewhat superficial age where 
things must possess certain flavors, must 
give out certain aromas, before they are 
palatable. One of the effects of civil- 
ization has been pure food, but the pure 
food has also been poor food. The un- 
civilized races, whatever their sins of 
personal hygiene may have been, ate 
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food which contained all the necessary 
elements for the upbuilding of the body, 

This problem of body-building is not 
entirely dissimlar from that of building 
a house. For example, we start in with 
our concrete foundation; then follow 
in regular order timbers, boards, lathe, 
shingles, plaster, nails and paper. In 
order to maintain the house, we have to 
repaper, replaster and reroof. Now con- 
sider the analogy. During the growth 
period of life, we start in with milk, 
vegetables, bread, butter, meat and fruit. 
From these raw materials, properly 
selected in accordance with quality as 
well as quantity, we may successfully 
build our physiologic house—the body. 
However, some of us insist on using all 
mortar, all lathe, all nails or all shingles. 
When the idea of physiology first 
dawned on man, he thought that by 
understanding the meaning of the term 
“health,” his various ailments could be 
successfully treated; and this is as true 
today as it was in the time of Galen. 
But it is only within the last few years 
that we have begun to appreciate the 
importance of some of the smaller 
things. Halliburton of London has 
talked about the importance of the in- 
finitely little. He has emphasized 
strongly the fact that the quantity of 
different foodstuffs in the diet is not a 
just criterion of their relative impor- 
tance. As outstanding examples may be 
mentioned iron and iodin. We probably 
have today a misconceived idea of the 
vitamin requirement of food, but it is 
quite possible that it is infinitesimally 
small. We can forego, temporarily, 
vitamins or fats or proteins from our 
diet, and not experience any suffering; 
but what the eventual results of a con- 
tinued vitamin restriction will be, we 
are only now beginning to realize. It 
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has been said by some observers that one 
of the effects of this restriction is to 
be seen today in the large child hospitals 
in the east. More than 90 per cent of 
the children coming to these institutions 
for treatment give evidence of rickets. 
They show both bone abnormalities and 
dental hypoplasia. Some of these are 
of an inconsequential character; others, 
very serious. The rapid improvement 
in such cases is mainly ascribed to the 
effects of a corrected diet, vitamins and 
sunlight. In all cases, there is a re- 
newed activity in the bone-forming 
cells. 

It was stated a moment ago that the 
former concept of diet was based on the 
calculation of energy values contained 
in protein, carbohydrates and fat. At 
first, no attention was paid to di- 
gestibility, and insufficient importance 
was attached to the processes of assimila- 
tion; but later, when these aspects were 
studied, it was found that although 
vegetable proteins had high nitrogen 
values, they were digested with greater 
difficulty than animal protein. Cooking 
renders food more digestible, but fre- 
quently robs it of other desirable 
qualities. Consider for a moment a fact 
recently demonstrated, namely, that raw 
foods have certain bactericidal proper- 
ties; for example, raw, fresh egg white 
will kill certain types of bacteria. 
(Fleming and Allison.) This is rather 
fortuitous when we consider the various 
interpretations that the grocer puts on 
the phrase “fresh eggs.” Even fresh 
eggs which have been on display in a 
showcase for weeks are sterile. ‘The 


bacteriolytic power of egg white has 


been proved to be due to a substance 
termed lysozyme. In the beginning of 
this experiment a rather common gram- 
Positive coccus was used, Micrococcus 
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lysodeikticus, in preliminary  experi- 
ments, and afterwards, various cultures 
of staphylococcus, streptococcus, B. coli, 
B. typhosus and B. paratyphosus A and 
B. It was found that even with these 
pathogenic organisms, definite bacter- 
iostatic effects were produced by the 
egg white. Other fresh foods have 
similar properties. ‘This fact is partic- 
ularly significant when the theories of 
nutrition of thirty years ago are recalled. 

In the earlier days of nutrition 
studies, there were frenzied efforts di- 
rected toward food purification. Too 
much attention was given to the prep- 
aration of sterile food. The harmful 
bacteria were thought to be omni- 
present, if not omnipotent, and food 
must be freed from all germs. This 
was done, and in the accomplishment 
at least one fact was lost sight of 
almost entirely, namely, that non- 
pathogenic bacteria probably aid in 
food digestion. As a corollary to this 
may be mentioned the fact that food 
does not have to be chemically pure in 
order to be free from bacteria. Never- 
theless, purification and nonadulteration 
was the cry. It was a heinous offense 
to use glucose for sweetening instead of 
cane sugar; this, in spite of the fact 
that the normal compound in which 
carbohydrates circulate in the blood 
stream is glucose. So foods were puri- 
fied to the mth degree. The proper food 


_ factory is still considered to be one 


where the raw material goes in at one 
end and the finished product, purified 
beyond recognition, but possessing good 
storage qualities, comes out at the other. 
I may add that the present processes of 
manufacturing patent flour and white 
sugar come very near to this ill-con- 
ceived but civilized (!) ideal. 

The next topic to be considered deals 
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with the properties of various nitrogen- 
containing foods—the proteins. It was 
formerly thought that because all pro- 
the chemical 
elements, namely, carbon, hydrogen, 


teins contained same 
oxygen, nitrogen and sometimes sulphur 
and phosphorus, they were all utilized 
But it is 


now known that such is not the case. 


equally well by the body. 


The individual proteins have different 
nutritive values; their biologic analysis 
is not a question of chemical elements, 
but rather of chemical building stones 
or radicals. 

The proteins are not equally efficient. 
Take, for example, gelatin. Suppose the 
protein intake should be restricted ex- 
clusively to gelatin. What would be 
the result? Eventually, protein starva- 
tion, for although gelatin is a protein, 
it does not contain certain necessary 
chemical groups. There are other pro- 
teins which, like gelatin, are so con- 
stituted chemically that. an animal dies 
of protein starvation even though fed 
on protein. In this case, the protein also 
lacks particular the 
amino-acids, lysin and tryptophan, so 
necessary for life. These control pro- 
tein metabolism. Fortunately, they are 
present in meats, eggs and nearly all 
naturally occurring nitrogenous foods. 
But there are exceptions, and at least 
one notable one. In the south, the dis- 


those radicals, 


ease pellagra is closely associated with a 


diet exclusively of maize. Maize con- 


tains a poorly balanced protein, one 
which is lacking in certain very neces- 
sary amino-acids. Finally, it has been 
shown that when children are placed ex- 
clusively on a vegetable diet, they can- 
not eat enough to supply the protein 
requirement. In the vegetarian house- 
hold, they are protected from protein 
starvation by dairy products. 
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So much for protein. The next topic 
is this: What clinical and experimental 
evidence can be cited of the necessity, or 
even of the existence, of vitamins? 
Recall the experiences of the Japanese 
army with the beriberi at the time of 
the Russo-Japanese War. When the 
diet of polished rice was supplemented 
with other foods containing the anti- 
vitamin, the was 
Now it is proved that 
vitamins are essential to a well-balanced 


beriberi disease 


controlled. 


dietary régime, and it is very apparent 
that the food of the world must under- 
go one or two changes in order that the 
present border-line deficiencies shall be 
eliminated. 

In general, it may be stated that 
anned foods are defective; likewise, 
margarin, lard, polished rice and even 
the over-cooked foods prepared by over- 
worked wives whose schedule is so full 
as to require the “‘fireless cooker.” How- 
ever, although these facts have been 
developed rather slowly, in some quar- 
ters they have been rather overempha- 
sized, 

In the laboratory twelve years ago, 
there was a difficulty which could not 
be overcome. It was this: When a 
young, growing animal was fed con- 
tinuously on a diet which satisfied all 
the requirements of energy intake, the 
right proportion and amount of cor- 
rectly selected proteins, and a_well- 
balanced mineral content, it did not 
reach a normal maturity. Gradually, 
with such a vitamin-free diet, symptoms 
of malnutrition developed, and_ the 
animal died. If to this diet, 0.1 per 
cent, and probably much less, of vita- 
mins is added, the animal recovers from 
the effects of malnutrition, and thrives. 
Since then, it has been found that vita- 
mins are contained to a greater or 4 


> 


less extent in all naturally occurring 
foods; but these do mot include over- 
cooked foods, or over-refined foods, 
such as white flour and white sugar. 
The human population of the present 
day world needs a “back to nature” 
movement pretty badly, and the move- 
ment should be of such charac- 
ter that only the fittest can carry on 
and survive. We are soft, sheltered, 
pampered, overrefined (like white 
sugar), and also too sweet, and too 
smooth to endure. The statistics of the 
war draft boards emphasized that fact. 

There is no doubt that vitamins are 
essential and also that they are con- 
cerned with calcium metabolism; in 
fact, there is a definite relationship be- 
tween the percentage of calcium in the 
body and certain disease processes. It 
has been shown that this relationship 
enters into several phenomena, such as 
(1) hardness of teeth, or rather de- 
velopment of malformed teeth; (2) 
bone deficiencies, in rickets, osteomal- 
acia and craniotabes; (3) the coagula- 
tion of blood and of milk; (4) the 
regulation of heart action; (5) the 
maintenance of the acid-base equilib- 
rium in the body; (6) arteriosclerosis, 
and (7) parathyroid disease, for these 
organs have also been found to be as- 
sociated with calcium metabolism. Just 
as there is a_ definite relationship 
between the sodium, potassium and cal- 
cium salts, so is there a definite relation- 
ship between calcium and magnesium, 
between calcium and potassium, and 
calcium and sodium. In these cases, 


there is a certain antagonistic action, 
from the physiologic standpoint. 
Closely associated with these inor- 
ganic salts is that group of peculiar 
organic substances, the vitamins. It is 
difficult to define a group of substances 
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about which we know comparatively 
little. From the facts at hand, vitamins 
have been defined as substances of un- 
known chenncal composition, exerting 
a normalizing influence on nutrition, 
Of parti- 
cular importance to us is the fat soluble 
vitamin, 


maintenance and growth, 


which is known also as 
vitamin A, fat soluble A vitamin, anti- 
xerophthalmic vitamin, and growth- 
promoting vitamin. It was formerly 
said also to be the antirachitic vitamin, 
but this is now found to be an error. 
Vitamin A is associated with fatty sub- 
stances, the lipoids. When it is absent 
from the diet, at least two well-known 
phenomena develop in experimental 
animals; namely, cessation of growth 
and xerophthalmia. The very close re- 
lationship of fats to the calcium and 
phosphorus metabolism suggests the 
hypothesis that the formation of calculi 
is associated with an inadequate vita- 
min A content in the diet. However, 
as stated before, vitamin A is found to 
be mot an etiologic factor in rickets. 

Vitamin D is the antirachitic vitamin, 
and it has been found that it may be 
replaced by appropriate light therapy; 
for example, exposure to sunlight, the 
ultraviolet light or light from a mer- 
cury vapor lamp, or even by feeding 
irradiated cholesterol. 

Vitamin E is more closely associated 
with vitamin A than with vitamin D. 
This is shown when the substances are 
concentrated in a vacuum, and also by 
certain saponification tests. 

B and C, the water-soluble vitamins, 
are concerned primarily in beriberi and 
scurvy, respectively. ‘he other three, 
namely, A, D and EF, are fat-soluble. 

The scientific world awaits with in- 
terest the isolation and identification of 
the various vitamins, now apparently 
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five in number. Until that is accom- 
plished, the chemical properties of these 
substances will not be fully understood. 
The biologic effect is “fairly well- 
known. At least, it may be stated that 
when certain dietary deficiencies are 
imposed, an animal loses weight, the 
coat becomes rough, the developing 
bones and teeth are of poor quality and, 
in some instances, as Evans has shown, 
the reproductive power is lost. But 
whether this is the complete story of 
failing health due to lack of vitamins in 
the diet is not entirely clear. Further- 
more, it is difficult to evaluate dietary 
deficiency diseases in lower animals in 
terms which are applicable to men. In 
fact, it is somewhat risky to generalize 
even from different animal experiments. 
What is sauce for the goose is not al- 
ways sauce for the ‘gosling, to say 
nothing of the gander. Some animals 
apparently either do not require all of 
the vitamins, or they are able to with- 
stand the deficient diets for a relatively 
long period of time. It has been sug- 
gested that they can build within their 
bodies either the vitamin which is ab- 
sent from the diet or else a substance 
which offsets its lack. At any rate, there 
exists among different species of animals 
inconstant degrees of susceptibility to 
the various avitaminoses. 

One of the interesting facts shown 
by some of the animal experimentations 
is this: When rats are placed on diets 
deficient in vitamin A, one of two den- 
tal conditions develop: either the teeth 
become carious or they show relatively 
heavy deposits of calculus; and, in ad- 
dition, there is some resorption of the 
alveolar process. 

Experiments were performed not 
only on very young bottle-fed puppies 
but also on pregnant animals. De- 
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fective teeth were produced when the 
animals were fed diets which contained 
lard, skimmed milk, white flour, rice, 
sugar, oatmeal and some of the vege. 
table oils, diets which are deficient in 
vitamins. A notable difference was ob- 
served in the development of the teeth 
and jaws when the animals were fed a 
diet which contained such food as but- 
ter, animal fats (excepting lard), milk, 
eggs and even cod-liver oil. The amount 
of lime in the bone was increased with 
a diet which contained the fat-soluble 
A vitamin, and the actual structure of 
the teeth and jaws was noticeably differ- 
ent. In those cases in which the diet was 
deficient in fat-soluble A vitamin, the 
following points were demonstrated: 
(1) an abnormal growth of the jaws 
and alveolar processes, the abnormality 
consisting in size and relation to the 
teeth; (2) an irregularity of the teeth 
after eruption; (3) a delay in the erup- 
tion of the dentition, also, a delay in the 
shedding of the deciduous teeth; (4) 
the production of enamel which was 
defective structurally; (5) the produc- 
tion of dentin which was defective in 
that it showed large numbers of inter- 
globular spaces, and, finally, a differ- 
ence in the general growth rate in the 
animal. 

Some experiments which have been 
performed by Howe, McCollum, 
Grieves, Mellanby and others appear to 
trace a closer relation of the teeth to 
the diet than has yet been indicated. 
For instance, I conducted, in 1919, a 
preliminary dietary experiment on dogs 
in which certain symptoms were pro- 
duced possessing clinical characteristics 
in common with pyorrhea. At the on- 
set of the attack, the teeth became sore 
and gradually protruded from_ their 
sockets. The animal refused food on 
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account of this acute pericementitis. 
Following this condition or perhaps co- 
incident with it, there occurred a de- 
position of material about the necks of 
the teeth which closely resembled sali- 
vary calculus. The condition rapidly 
became worse, until finally a severe 
gingivitis developed. In addition to this, 
a saliva was produced which contained 
a relatively large amount of mucin and 
which was of a most offensive odor. In 
rats, the conditions are somewhat simi- 
lar. The normal adult rat has molar 
teeth which are usually free from either 
caries or gingival atrophy. On vitamin 
A deficient diets, either of these two 
conditions may develop. They are not 
found together in the same animal ex- 
cept in very rare cases, but either caries- 
like lesions or gingival atrophy may 
occur in litter mates which have been 
on the same ration. I have not been 
able to trace the actual formation 
of pus pockets about the teeth, but, 
up to that point at least, the se- 
quence of events following a deficient 
diet approximates very closely the early 
stages of our clinical pyorrhea. If the 
latter stages can be produced experi- 
mentally, it will reopen an old question 
which in earlier dental history was sure 
of producing a fight. 

An interesting report has been made 
by Gray on pyorrhea in dogs and cats in 
which he states his belief that this dis- 
ease is of purely local origin. However, 
as pointed out in an editorial in the 
British Dental Journal, there are cer- 
tain factors other than diet which play 
an important part in the etiology of that 
type of the disease occurring in the 
human being. Another sidelight on the 
human form of the disease is given in 
the report published by the Medical Re- 
search Council of Great Britain on the 
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dental condition of the natives of the 
Island Tristan Da Cunha, which was 
visited in January, 1926. Although 
their diet is essentially carbohydrate, it 
is fibrous in character and in that respect 
is self-cleansing. ‘Toothbrushes are un- 
known, but the teeth are comparatively 
free from caries. Pyorrhea is rather 
general, and a suggestion was made that 
there was some relationship between the 
prevalence of this disease and the large 
consumption of potatoes. 

It will be recalled that laboratory 
experiments have shown that the 
younger the animal, the more essential 
is the fat soluble A vitamin, and, 
further, that the more rapid the growth 
of the animal, the greater the quantity 
of material needed to maintain the or- 
ganism in a healthy condition. These 
facts appear to be confirmed when we 


take a hasty survey of the present diet 
of the world. For instance, during the 
war, many children were deprived of 
vitamins through conditions imposed by 


the restricted diets. It is a noticeable 
fact that, in many instances, the struc- 
ture of the skeleton and of the teeth of 
individuals born and reared under these 
conditions is defective. Meat and 
animal fats did not play so important 
a part in the diet as the cereals. Butter 
was superseded by vegetable fats. 
Whole milk was excluded, in some 
cases, almost entirely. These deficient 
dietaries must necessarily have their ef- 
fect on the growth, an effect which we 
cannot fully estimate or measure at the 
present time. These facts are beyond 
the experimental stage, and they indi- 
cate the necessity for the dentist of to- 
day to realize the importance of diet. 
Of even greater importance is the 
diet during pregnancy; for it has been 
proved that when experimental animals 
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are fed a rachitic diet during pregnancy, 
the offspring have a greater tendency to 
develop this disease. “This tendency in 
the young is not removed by a period of 
good diet, but may become evident 
again at a later period of defective 
feeding.” 

The vital resistance of such animals 
is so lowered that there is a tendency 
toward a bronchopneumonia, and it has 
been suggested by Mellanby that the 
child who is constantly suffering from 
so-called catarrh is in reality rachitic. 

Finally, may I emphasize the fact 
that the beginning of digestion is in the 
mouth, and not in the stomach. The 
salivary enzymes play an important part 
in digestion. They are controlled by 
the act of mastication; but mastication 
cannot be properly accomplished by an 
individual possessing unsound teeth. If 
there is any group of scientific men that 
should understand diet and digestion, 
it is the dentists. “The dentist restores 
the masticatory mechanism to normal 
function. He can better appreciate what 
that function is when he studies the 
problems of food and of the digestion 
and metabolism of food. 

Many men believe that G. V. Black 
settled the dispute when he stated that 
pyorrhea is a local disease rather than 
a local manifestation of a systemic dis- 
order. It now appears that there is a 
possibility of a development of the latter 
point of view; for if the laboratory 
worker can produce the symptoms of 
pyorrhea by imposing a restricted feed- 
ing schedule, he will prove that the dis- 
eate is a local manifestation of 
malnutrition and faulty diet. The 
ultimate correction of this condition 
will. come from two things: (1) a 
local prophylactic treatment or deep 
scaling, the correction of occlusal tra- 
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uma, and the elimination of infectious 


systemic treatment which will be based 
on a knowledge of foods and metabol- 
ism. 

DISCUSSION 


Wallace Seccombe, Toronto, Canada: The 
question I should like to ask is, what js 
vitzmin? One might as well ask, what js 
life? Whole grain is an excellent food for 
chickens, but if the grain be spread in pans, 
a slight amount of water added and a suit. 
able temperature maintained until the grain 
germinates and sprouts, it will make much 
better feed, with more eggs laid and better 
health conditions in the flock. As far as is 
known, no new elements have been created 
by this growth, nevertheless a profound 
change has taken place. This might be said 
to be vitamin. Or, take a stick of celery 
and determine by chemical analysis the quan- 
tities of calcium phosphorus or other inor- 
ganic elements present. These elements, as 
they rest in the crucible, have been thrown 
out of the organic combination that existed 
in the celery. They have, in effect, been re- 
turned from the vegetable to the mineral 
kingdom. Through vegetation (sunlight and 
all of the other conditions of normal 
growth), these elements may again be gath- 
ered up and transformed into biologic com- 
pounds possessing the maximum of food 
value. The elements have become biologic 
through vegetation. Animals, under condi- 
tions of impelling bodily demand, doubtless 
have within themselves power to convert in- 
organic salts, such as calcium lactate or car- 
bonate, into metabolic complexes within the 
body. There remains, however, some doubt 
as to whether such conversion results in a 
permanent retention of these elements or is 
simply a temporary result lasting through the 
period that the salts are ingested. I find 
myself out of sympathy with anything bor- 
dering on synthetic methods in dietary habits. 
As far as the average human being is con- 
cerned, he may, by an intelligent choice of 
natural foods, obtain a balanced diet con- 
taining the essential elements. Nature syn- 
thesizes foods through vegetation, All the 
known food requirements may be obtained 
and are supplied in their very best form 
through the proper selection and _ preparation 
of foods, as they occur in Nature. An un- 
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balanced diet results in the so-called deficiency 
diseases. Such diseases, being due to nutri- 
tional disturbance, are systemic and affect 
every part of the body. During the progress 
of these diseases, there are definite pathologic 
manifestations in the tissues of the teeth and 
their supporting structures, and particularly 
while the teeth are developing. There is, 
of course, nothing unusual about this. In- 
deed, it would be a strange thing if the 
dental tissues were not affected, along with 
the other parts of the body. But it is a grave 
error to associate these local manifestations 
of the deficiency diseases with the condition 
known as pyorrhea alveolaris, which is so 
prevalent today. Long before the symptoms 
of a deficiency disease are manifest, nutri- 
tional disturbances result in lowered resist- 
ance. The natural forces of immunity within 
the body struggle to maintain health in spite 
of unphysiologic living, and within certain 
limits Nature is able to compensate; but be- 
yond that limit the individual suffers from 
greater susceptibility to overstress of any 
kind. We speak of the lessened immunity 
of the body and greater susceptibility. The 
defensive forces are more easily broken down. 
All of the tissues are affected under such con- 
ditions, including the dental tissues. How, 
then, does diet affect the supporting dental 
tissues? First, there are the local factors, 
the physical character of the food affecting 
the whole process of mastication: (a) food of 
a character to require thorough mastication, 
thus bringing about healthy function and an 
abundant circulation of blood to the support- 
ing tissues; (b) fibrous food the cleansing 
action of which on the teeth results in better 
hygienic conditions in the mouth; (c) 
foods massaging the gums, resulting in 
healthier and more resistant gingivae. Sec- 
ondly, there are the systemic factors, an 
unbalanced diet affecting the quality or tone 
of the supporting dental tissues through 
metabolism, rendering them more or less sus- 
ceptible to overstress. From the standpoint 
of periodontal disease, there remains a word 
to be said about the subject of overstress in 
the mouth, which might be discussed under 
the general heading of traumatic occlusion. 
Overstress in mastication involves four vari- 
able factors: (1) the forces of attrition; 
(2) the abrasive qualities of the food; (3) 
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the wearing qualities of the teeth, and 
(4) the resistance of the supporting tissues. 
These component factors make the problem 
of overstress in the mouth a difficult complex. 
One might illustrate these forces (rather in- 
adequately, it is true) as follows: Insert a 
wooden peg firmly in a block of wood and 
file the end of the projecting peg crosswise. 
Will the filing operation result in wearing 
down the peg without loosening it in its 
socket? The answer depends on the force 
applied, the coarseness of the file, the char- 
acter of the wood in the peg and_ the 
character of the wood in the base. The block 
of wood illustrates the supporting tissues, the 
peg of wood the tooth; the file illustrates the 
food, and the direction and strength of the 
force applied to the file, that of the force of 
attrition. In the mouth, we have a wonder- 
fully adjusted machine for mastication—the 
force of attrition is adjusted to the food and 
the strength of the mechanism. Nature has 
provided teeth that adjust themselves by 
natural wear so that balanced occlusion is 
maintained. In considering the form and 
structure of the masticatory machine, we must 
take into account the habits of man through- 
out his past history. The habits of living of 
early man have had their evolutionary effect 
on his teeth and jaws. The masticatory ma- 
chine is the product of the centuries and the 
structure of the teeth bears a definite relation- 
ship to the food habits of earlier generations. 
Modern civilization has introduced such 
changes in the food that the evolutionary 
adjustments of Nature have been unable to 
keep pace. The preparation of foods and the 
lessening of the fibrous elements have given 
the teeth less work to do than they were 
meant to do. The teeth do not wear down 
and maintain normal occlusion as they would 
if the food were more fibrous and in a form 
to require the degree of mastication that the 
wearing qualities of the teeth demand. When 
metals or other substances that do not wear 
even with the teeth are introduced into the 
mouth, it is difficult for Nature to maintain 
balanced occlusion, and the use of an abrasive 
stone by the dentist may be necessary to make 
compensations. Dr. Box has shown the his- 


topathologic pictures resulting from these 
conditions, which would certainly be im- 
proved through a balanced diet requiring 
thorough mastication. 


OCCLUSAL CORRECTION IN THE CONSTRUCTION 
OF FIXED AND REMOVABLE PARTIAL 


RESTORATIONS* 


By HARRY G. MORTON, D.D.S., Milwaukee, Wisconsin 


are varied and complex. We 

have endeavored to meet these 
obstacles with types of attaching ele- 
ments, various types of stress breakers 
and types of saddle construction or 
pontics, thinking that these mechanical 
devices and holding elements would an- 
swer all of the problems involved in 
partial restorations, whether fixed or 
removable. We have been considering 
the mechanical phases of function in 
occlusion by varied names and titles: 
‘§deal occlusion,” “occlusion,” “‘occlu- 
sal balance” and others, many mislead- 
ing and evasive. Ideal relationship may 
be ideal in theory, but can be approached 
in but a small percentage of mouths 
where mutilation has occurred. ‘There- 
fore, there must be something in the 
background other than the method of 
attachment, types of mechanics and 
ideals, and I have been unable to satisfy 
myself with any other phrase than “ 
dividual occlusal requirements,” which 
I shall therefore use as a basis of con- 
sideration in the following discussion. 


Or. problems in mutilated mouths 


in- 


*Read before the Section on Partial Den- 
ture Prosthesis at the Seventh International 
Dental Congress, Philadelphia, Pa., Aug. 26, 
1926. 


Jour. A.D. A., December, 1927 


We shall not discuss the detail of techni- 
cal procedure in the construction of 
elements, but the broader point of view 
of the individual occlusal requirements 
and how they may be ovtained. 

We must consider our cases from 
four angles: first, the mutilation—I 
mean by that the mutilation by loss of 
individual teeth, mutilation from loss 
of bone structure by surgical require- 
ments and consequent absorption, muti- 
lation from loss of cusp relationship 
and mutilation by a change in the jaw 
relation, due to one, both or all of the 
preceding factors. 

Our next thought is the type of 
mechanical restoration, whether it be 
fixed or removable, the type of the 
holding elements and the requirements 
of stress breakers. 

Our third factor is that of occlusal 
requirements to put this mouth into 
function, and when I say function I 
mean not only balance, but also an ap- 
proximation of anatomic relation be- 
tween mandible and maxilla, having 
in mind the glenoid fossa and its sur- 
rounding structure and posterior throat 
requirements including equalization of 
air pressure in the middle ear and nasal 
passage, recognizing that while we may 
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never be able to have it ideal, we should 
meet as nearly as possible individual 
requirements. 

Our fourth important problem is our 
ability to retain occlusal contact with 


Figs. 1 and 2.—Models showing readjust- 
ment of jaw relations. 


our saddle elements and pontics in fixed 
work, We, therefore, may discuss 
these four problems, as I believe that 
they are the basis of success or failure 
in the construction of fixed and remov- 
able partial restorations. 

Our first problem, then, is the extent 
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of the mutilation, the extent of the re- 
quirements; in other words, diagnosis 
and how we should proceed. We are 
all mindful that the moment that teeth 
are lost, the moment that cusp abrasions 
appear on the surface of the teeth or 
any of the occlusal surfaces are muti- 
lated, we have a change in the relation- 
ship of the two jaws. The question in 
my mind has been, shall we endeavor 
to restore these occlusal relationships as 
we find them, or is it the objective to 
put the jaws into satisfactory individual 


Fig. 3.—Models showing balanced occlusal 
guide in position. 


occlusal relationship? For illustration, 
if through the loss of teeth in the pos- 
terior region, the loss of cusp relation- 
ship or the movement of teeth retained 
leads to the retrusive inclination of the 
mandible, are we justified in expecting 
that that mandible could be advanced to 
a better position that would give indi- 
vidual occlusal relationship, and would 
better function, or are we bound to 
rebuild the mouth in the state of de- 
formity expressed in the position? 
Again, in the replacement of fixed par- 
tial restorations, are we considering the 
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occlusal balance, from the length of 
the teeth themselves, from the condyle 
inclination and from the occlusal sur- 
faces, cusp form and contact, or would 
it be possible that, by readjusting the 
jaw relationship, we could increase the 
individual occlusal requirements so that 
these teeth might be placed in function?! 
And that means in balance. (Figs. 1 
and 2.) We can justify ourselves in 
these problems only by a close observa- 
tion of clinical results in our practice. 
Can we do these things or can we not 


Fig. 4.—Model shown in Figure 3. 
do these things? Are they applicable 
in practice or are they merely theorems? 
We have used the term “norm” as ex- 
pressing the ideal occlusal relationship, 
but in a large percentage of mutilations, 
we can never approach the ideal, nor 
can we approach the normal, but we 
must put that mouth into the individual 
occlusal relationship required, as based 
upon balance and function. 

I know that we can reestablish indi- 
vidual occlusal requirements in every 
detail. Our first step is diagnosis. 
Models of opposing jaws must be made 
in artificial stone with check-bites in at 
Jeast four positions, and a_ transfer, 
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Whatever instrument is used, with the 
exception of Joseph Homer’s relator, a 
transfer is most essential more accu- 
rately to relate our models for observa- 
I prefer the Monson instrument 
because it allows freedom of expression 
in mandibular movements, which again 
permits visualization of these move- 
ments and possible requirements. Other 
instruments may be used, but limited 
movements on the instrument restrict 
the visualization and, many times, re- 
quire the unnecessary building of tem- 


tion. 


Fig. 5—Models showing use of sectional im- 
pression. 


porary structures for new positioning. 
With our models on the instrument 
brought into individual occlusal rela- 
tion, a balanced occlusal guide may 
be used with 
this 


compound to retain 


new position, or a_ tie-in of 
compound, vulcanized or cast gold 
made on the models, to be taken to 
the patient for verification. In instru- 
ments of limited movement, temporary 
structures, such as crowns or splints, 
must be made to hold these new rela- 
tions. ‘This new positioning permits a 


freedom of pressure on the anterior 
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teeth in lateral and protrusive move- 
ments (Figs. 3 and 4) with, many 
times, a better anatomic relation be- 
tween molars and bicuspids and the 
necessary freedom in masticatory move- 
ments to permit the proper milling of 
food and also the correction of habits 
of using only one side of the jaw in 
handling a bolus of food. In fixed 
work or restorations where the relations 
of jaws are held as found, the forego- 
ing steps are omitted, but details which 
are to follow should be adhered to. 


Fig. 6.—Completed denture. 


With the balanced occlusal guide or 
splints of whatever nature in the mouth, 
I believe we should complete one jaw at 
a time, and preferably the lower, be- 
cause the lower is the moving element. 
If it is a partial denture, carrying pos~ 
terior teeth on one or both sides, I 
would complete the lower case and also 
complete all retained teeth that might 
require additions of tooth surface. If 
a partial structure is required above and 
only the addition of tooth surface below, 
I would still complete the lower and 
then rebuild the upper. 

Our next consideration will be the 
second facter, the type of restoration. 
We have been told and told repeatedly 
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that a removable or a fixed or semi- 
removable or semifixed partial restora- 
tion alone will meet requirements. This, 
I think, is unfair and misleading. Fixed 
restorations, in spite of theories, have 
and will meet certain occlusal re- 
quirements, even with or without the 
Partial 
restorations with varied forms of tooth 
attachments, whether the clasp, the 


addition of stress breakers. 


wrought clasp, the wire or Chayes re- 
movable attachments, will meet certain 
requirements, but it cannot be said that 
they at all times express a universal 
method. ‘To the contrary, in my ex- 
perience, good judgment must be exer- 
cised in determining the character of 
the mechanical work itself. If it be a 
fixed piece of work and a stress breaker 
is indicated, if the cusp relationship is 
adhered to in order to maintain perfect 
balance and harmony, fixed work will 
be successful. If partial restorations 
are to be used, and either the wrought 
clasp, wire or Chayes attachments used, 
these mechanical attachments can be 
successful only as a part of the entire 
scheme of mechanics, and there are 
three important requirements in the 
technical success of their construction: 
(1) the mechanical balance of occlud- 
ing surface; (2) detail in assembling, 
and (3) prophylactic properties in 
service. After the type of mechanical 
restoration to be employed has been de- 
termined, it is essential that the objec- 
tive be that mechanical work be 
constructed upon models, the models 
being so accurate and the relationship 
between casts so accurate that the work 
is placed in the mouth with but a mini- 
mum amount of adjustment. There- 
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fore, it leads us to the problem of how 
we shall proceed to be enabled to ob- 
tain such accuracy of detail that our 
end results will not require hours of 
adjustment. We, therefore, must pro- 
ceed first in the building for the indi- 
vidual tooth requirements. If a clasp 
or an inlay be required, the work must 
be done with the greatest accuracy. 
After these elements are placed in the 
mouth, we have the problem of ob- 
taining an accurate model of them in 
their proper relationship to the adjoin- 
ing teeth. We must of necessity resort 
to sectional impressions as our require- 
ments are that we have complete detail 
of both jaws for our model. This can 
be done by sections of modeling com- 
pounds and plaster, the latter cut into 
convenient sections for removal, but I 
believe that it is only by the use of the 
sectional impression in plaster or com- 
pound and plaster that we can obtain 
both contour and accuracy in the con- 
struction of models. (Fig. 5.) That 
applies not alone to the teeth that are the 
holding elements, but also to the teeth 
that are occluding with these elements. 
Our next problem is the building of 
models from these impressions, and we 
must give credit to such men as Drs. 
Chayes of New York, Rudd of Rich- 
mond and others in the teaching of a 
technic for the accuracy of model con- 
struction. These impressions, with 
elements in place, are now either run 
in metal or packed in copper amalgam 
so that we have an accuracy of retention 
of the holding elements and also an 
accuracy of opposing teeth. We are 


now faced with the problem of relating 
these two models, to visualize a mouth 


The Journal of the American Dental Association 


on an instrument that in some way 
could duplicate the movements of the 
mandible. I feel that many of us have 
been confused by the names of instru- 
ments of varied kinds, in that we ex- 
pected these instruments to do the work 
for us, and I frequently think of the 
much used typewriter, with all its me- 
chanical devices, which will not build 
a letter without brain and hands; nor 
will an instrument relate these models 
unless that instrument can at least move 
in the various angles that the human 
mandible enjoys, and the individual 
handling the instruments be well 
grounded in the fundamentals required 
of the jaw and instrument. Therefore, 
with a transfer, three check bites and a 
bite in centric occlusion, we are able 
to mount these casts upon an instrument 
which will allow the perfect visualiza- 
tion of the occlusal requirements. 
(Fig. 6.) I do not say that it cannot 
be done on other instruments, because 
it can be done and be done well. It is 
only necessary that you observe the 
fundamental principles involved in the 
relating of these models; namely, if 
you do not open the bite, you should 
adhere to the condyle guidance; and if 
you build the bite to the individual 
occlusal requirements, it is possible to 
so change the cusp form of large res- 
torations that we may more ideally 
In cases 
in which the diagnoses require that 


relate the condyle excursions. 


mutilated surfaces of retained teeth be so 
adjusted to the individual occlusal re- 
quirements that it would be necessary 
to elevate the partial restorations to 
that relation, it is ob- 
vious that study models, bites, bite 


harmonious 


| 
{ 


blocks and any method which we 
may choose, should be used to visu- 
alize this new occlusal surface, because 
at no time can new occlusal surfaces be 
placed on retained teeth and added 
teeth unless a complete record is ob- 
tained of those requirements, and the 
question as to whether we shall retain 
this mandible in its mutilated relation- 
ship or whether it may be advanced to a 
better individual requirement will have 
to be decided by the clinical experience 
of the operator. If, in your hands, you 
have been able to do this, undoubtedly it 
can be done irrespective of the point of 
view of others, but I maintain that, in 
the diagnosis and in the model making 
and the building of these partial fixed 
or removable restorations, it is neces- 
sary, many times, in order to maintain 
balance, to restore these jaws to the 
individual requirements for that balance. 
The transferring to an instrument of 
centric occlusal relationship is a most 
difficult procedure. Many methods are 
in vogue. Joseph Homer’s, with a 
layer of fine silk in the bite-wax, gives 
excellent results; Dayton D. Camp- 
bell’s method of tracing the Gothic 
arch; Rudd’s method of ‘“‘tin-foil,” 
wax and plaster, which is most excel- 
lent, but requires considerable skill, and 
the use of buccal plaster blocks—all are 
good. In my hands, a well tempered 
wax and tin-foil are most effective, but 
do not always give perfect results. This 
phase of our work must be watched 
closely, and if properly executed, a part 
of the work can be done on models, so 
accurately that little adjustment is re- 
quired outside surface detail. 


All opposing teeth should be run in 
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metal so that no abrasions will occur on 
the surface while the case is being 
manipulated. 

Our next problem will be that of 
the occlusal surface service. I mean 
that, in every partial restoration, irre- 
spective of type of attachment, we must 
expect to condition the occlusal surface. 
That is a part of the reconstruction ex- 
pense. In other words, there are very 
few mouths that you can recall in your 
practice, in which a partial restoration 
has retained its occlusal contact for any 
great period of time, even though this 
partial restoration was placed in the 
mouth after a_ sufficient time had 
elapsed to presuppose that absorption 
had taken place to its fullest extent. I 
have maintained that, assuming that we 
had so-called absorption through a 
period of time after the proper surgical 
treatment of areas and then we placed 
saddles upon this surface, and the teeth 
upon these saddles were in individual 
occlusal requirement for balance, in a 
majority of these mouths we would lose 
the intimacy of occlusal contact after 
a period of time, some less and some 
more, and the question is, how shall we 
reestablish and retain occlusal contact? 
That should be a part of our objective 
in the original building of the work. 
I feel, therefore, that it takes out of the 
question the use of vulcanite saddles 
unless the patient understands that, 
when the occlusal intimacy of contact 
is lost, it means the remaking of the 
vulcanite saddle; whereas, if it be a 
gold saddle with porcelain teeth, these 
teeth may be removed and porcelain 
added to their surface as the occlusal 
contact is lost. “The mooted question is, 
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what causes the loss of this occlusal 
contact? The natural and logical con- 
clusion seemingly would be that ab- 
sorption is the answer, but, in my 
experience, the peculiar fact remains 
that, assuming that the saddle had been 
placed upon a surface which to all in- 
tent and purposes had been left a suff- 
cient time for normal absorption of the 
alveolar process, this perfectly fitting 
saddle placed upon this tissue and 
brought into stress by occlusal contact 
caused what I term a compression of 
tissue to form, the form being of the 
saddle itself, and the compressionable 
tissue under the saddle adapts itself to 
the saddle form. This may be demon- 
strated by those who are wearing a well 
constructed partial denture by leaving 
it out of the mouth for twenty-four 
hours and placing it in the mouth. The 
occlusal surface seems high. In my 
mind, it is not absorption but compres- 
sion under form that is responsible for 
this, and therefore the remaking of the 
saddle is not required but, through a 
period of time, the addition of surface 
to the occluding surface of the element. 
This is one of the most important fac- 
tors in partial denture service. It has 
not been accepted as a part of the re- 
sponsibility at the beginning of the 
work, which should be understood, both 
by the operator and the patient. 

Some interesting observations have 
been made of the effectiveness of mas- 
ticatory force obtained and required in 
fixed and removable partial restora- 
tions. With a _ gnathodynamometer, 
tests were made of fixed and removable 
restorations, with astonishing results. 


CasE 1.—The normal teeth on the left 
side registered a bite of 140 pounds. On the 
right side, with the upper first bicuspid re- 
stored, with an inlay on the second and the 
cuspid, with stress broken at the cuspid, 25 
pounds was registered, with great discomfort 
on the teeth in the lower jaw which were in 
contact with the bridge pontic., Close obser- 
vation developed the fact that these teeth 
were traumatized by imperfect contact and 
an unbalanced occlusal surface. 


CasE 2.—The natural teeth on the left 
side registered a bite of 150 pounds; on the 
right, with three removable teeth, the pressure 
registered was 50 pounds and soreness was 
present at all times. 

The mouth in Case 2 was put in 
balance by additions to the masticatory 
surface of both jaws, including the 
addition of porcelain to the teeth of the 
removable denture, with the result that 
all soreness was eliminated and equal 
pressure registered on both sides, 

When we realize that 25 pounds 
pressure is required to masticate the best 
cut of steak and many more pounds 
required for the less choice cuts, while 
much of our restorative work, especially 
partial structures, will not register 15 
pounds, we must realize the necessity 
of a complete understanding of occlusal 
requirements. 

We are indebted to W. E. Harper, 
of Chicago, for much, if not all, of our 
data on the pressure required in masti- 
cation. 

I am mindful that there are many 
more elements in the construction of 
fixed and partial restorations, a mass of 
detail which is absolutely necessary for 
success, but if we have in mind the 
four problems which I have outlined 
and which I might enumerate again, 
(1) diagnosis; (2) mechanical require- 
ments; (3) restoration of the individual 
occlusal requirement, and (4) the re- 
tention of this individual occlusal sur- 


face, we will be in a position to better 
serve the public when we see the tragic 
results of the loss of tissue and conse- 
quent mutilation of these occlusal sur- 


faces. 
DISCUSSION 


J. W. Crawford, Milwaukee, Wis.: The 
title of Dr. Morton’s paper, “Occlusal Cor- 
rection in the Construction of Fixed and 
Removable Restorations,” calls into applica- 
tion one fundamental principle of occlusion 
that has just been: written and accepted by a 
scientific research body, and will soon be pub- 
lished, which reads as follows: “As long as 
all the teeth are present in good condition 
and position, the slopes of the articulating 
facets of the cusps and the inclination of the 
condyle paths are harmonious.” The loss of 
tooth cusps by abrasion or the loss of teeth 
changes the harmonious relation anatomically. 
There begins the discrepancy in the relation 
between the condyle paths and the facets of 
the cusps, often to the extent of forming two 
decidedly different condyle paths in the same 


Morton—Fixed and Removable Partial Restorations 


2225 


patient. With this change, a loss of facial 
dimensions and a relative change in the direc- 
tion of the masticatory forces are brought 
about. With this premise in mind, the first 
step in partial restorations, fixed or remov- 
able, is a proper diagnosis of the degree of 
abnormal anatomic and occlusal relation and 
the degree of correction practicable in that 
case. Often, the restoration of the cusps of 
the abraded teeth will restore anatomic and 
occlusal relation and the realinement of the 
masticatory forces. In the extreme cases, a 
greater correction or opening of jaw rela- 
tionship is necessary. ‘This one phase of fixed 
and removable partial restorations has been 
more neglected than any other, and is the 
very foundation of success, After these cor- 
rections have been made, and the direction of 
forces realined, the question of mechanical 
retention is very much simplified by mini- 
mizing the displacing forces. This also 
eliminates such absorption of tissue as results 
from traumatic occulsion. This having been 
accomplished, Dr. Morton’s contention that 
compression of tissue is a factor in the loss 
of occlusion in partial restorations is quite 
plausible. 
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AN IMPROVED REGULATING SCREW BAND AND 
BAND MATERIAL* 


By A. EDEL, Amsterdam, Holland 


HE existing regulating screw band, 

the form of which I have changed 

and, in my opinion, improved, re- 
sembles the Angle screw band. 

It may be true that soldered full 
bands have been used often during the 
last few years owing to the fact that 
lingual arches are always used; yet it 
appears to me that the screw band offers 
many advantages, for, in orthodontic 
work, regulating bands have to be 
placed on molars and incisors, which 
may not be ground. In other words, it is 
not permitted to adjust the tooth by 
grinding as may be done in crown and 
bridge work. 

Considering the anatomic shape of 
the various teeth, it follows that, in 
many cases, the fitting of full soldered 
bands is attended with considerable diffi- 
culty, even though material is used pos- 
sessing a certain degree of softness, for 
burnishing. 

It is impossible to get a band fitting 
well at the smaller neck portion of the 
molar, because, first, the thicker part 
of the tooth must be passed. Further- 
more, in such cases, it is impossible to 
force the band fully under the gum 
because such a band takes too much 
space. In many cases, it is not possible 
to get the full soldered band in the right 


*Read before the Section on Orthodontia 
at the Seventh International Dental Congress, 
Philadelphia, Pa., Aug. 24, 1926. 
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place around the molar, and an absolute 
closing of the band is not to be attained. 
The full effect of fastening will be lost, 
and it is a matter of fact that such full 
bands will often work out very soon. 

The full screw band gives better re- 
sults in this respect; that is to say, much 
more security. In fact, the screw is 
only tightened after the band is in its 
place, but before the cement is hard- 
ened. 

Thus, both the adhesive power of the 
cement and fastening by means of a 
screw enhance the security. It must be 
admitted that a few objections may be 
raised against the screw band as far as 
the existing forms are concerned. ‘The 
main point is that, with a correctly fixed 
band, a part of the lingual surface of 
the tooth is not covered by the band. In 
this case, there is more danger of caries, 
and, on screwing on the band tighter 
when it is in its place, between the ends 
of the band on the lingual side, there 
is room left for the cement to escape. 

The threads of the screw are sharp 
and the screw bar itself is pointed; 
hence, numerous complaints as to injury 
to the tongue. It is generally stated that 
the bands without tubes are specially 
suitable for the retention stage, whereas 
the bands with tubes soldered on are 
preferable for active regulation. It 
seems better to contour the bands before 
soldering the tube to the band, since the 
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tube is an obstacle in burnishing the band 


to the molar. In addition, the direction 


) and position of the tube are, as a rule, 
not suitable for the case, and this little 
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le 

‘ Fig. 1.—Screw and band. 

tube has therefore nearly always to be 

* resoldered to bring it in the correct posi- 

tion, 

d Further, the inside of the band is 
plain and polished, and consequently the 
full effect of the adhesive property of 

, the cement cannot be reached. The 

r same condition holds when plain band 


} | 


Fig. 2.—Band with screw in position. 


material is used. Up to this point, I 
have talked about the existing ordinary 
screw bands. 

I am of the opinion that the screw 
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bands may be modified in such a way 
that, at the lingual side of the molar, 
they end in overlapping slips. The ends 
of these slips are flattened. With this 
kind of band, the molar is totally 
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Fig. 3—Band in position on molar. 


banded without an open space on the 
lingual surface. A gold alloy has been 
chosen, which allows contouring and 
burnishing to be done very easily. 

The cement finds a place all round 
the tooth without leaving an open space. 
Before the cement has set quite hard, 


Fig. 4.—Band in position on molar, with 
tube. 


the nut must be turned a few times, 
and in this way, the band will be 
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stretched around the molar and the 
cement will be pressed into the crossed 
scratches of the band; which will give 
an extra strong fastening to the whole. 
The fullest effect of both the adhesive 
cement and the construction of the band 
itself is now obtained. (Figs. 1 and 2.) 

In order to prevent injury to the 
tongue, the end of the screw bar is 
provided with a button, while the screw 


Fig. 5—Band and screw tube on molar. 


thread itself is not sharp but rounded. 
I use a band material for central in- 
cisors and cuspids, in various sizes, also 
provided with crossed scratches. As a 
matter of fact, this band material can 
also be used for full soldered bands, but, 
as stated above, in my opinion it is bet- 
ter to make use of the all round screw 
band, because of the advantages accru- 
ing when placing the band on the molar. 
There are various measurements for the 
bands, from 24 to 38 mm. It is better 
to unscrew the nut on contouring, and 
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after placing the band on the crown, the 
nut must be screwed till the band 
stretches round the molar. The screw 
bar should be bent as near as possible to 
the neighboring bicuspid in order that 
the screw thread may be directed 
mesially. (Fig. 3.) 

When the contoured band has nearly 
the form of the crown, it is forced 
1 mm. under the gum. Then, screwing 
on and burnishing are to be done in turn 
and by degrees, in order to obtain a re- 
sult as perfect as possible. After con- 
touring and burnishing, I unscrew the 
little nut, take the band from the molar 
and bring back the latter to the plaster 
model; and now the little tube can be 
soldered to the band in the most logical 
direction. 

When lingual .arches or apparatus 
are required, the screw thread of the 
band can be placed on the buccal side of 
the molar. The bar with the screw 
thread will have to be bent a little more 
in such cases. The lingual part of the 
band remains free in order that the ap- 
paratus may be soldered on it. This is 
only a question of turning the band. 
(Fig. 4.) 

When it is preferable to use both a 
lingual and a buccal arch, the screw pin 
of the band can be replaced by a screw 
tube, as prescribed by Liicken. The 
buccal arch will be held in the Liicken 
screw tube and, on the lingual surface, 
the arch or other apparatus is to be 


soldered on. (Fig. 5.) 


A HISTORY OF THE ORIGIN OF THE SYNTHETIC 


ABRASIVE CALLED CARBORUNDUM 


By D. M. CATTELL, A.M., D.D.S., San Francisco, California 


HE two words carbo, from carbon 

(pure diamond), and rundum, 

from corrundum, the name of 
a natural stone much used for abra- 
sive purposes joined together  pro- 
duce the “carborundum” of commerce, 
a carbid of silicon. In 1891, Edward 
G. Acheson, an investigator of Mo- 
nongahela, in western Pennsylvania, 
near Pittsburgh, was working on some 
experiments. At the time of the dis- 
covery, Acheson was trying to produce 
pure carbon or diamond out of a mix- 
ture of graphite and other materials 
under intense heat. In testing out a 
certain make. of electric furnace for 
the production of heat which was 
necessary to the experiment, it was 
found that the muffle, on opening, con~ 
tained, not the diamond hoped for, but 
the variegated crystalline substance now 
known as carborundum. The mixture 
in the muffle was composed of graphite, 
silicon, coke and sawdust. The muffle 
was heated by a strong electric current. 
When cooled, the contents in crystall- 
ized form were found to be exceedingly 
hard, and the mass could be broken into 
sharp, irregular pieces. This highly 
colored crystalline mass was so hard 
that it would scratch glass. Indeed, it 
was the hardest known substance except 
the diamond—much harder than the 
stone found in nature called corrundum, 
which was largely used for abrasive 
purposes at that time and was well 


known in the commercial market; 
hence the new name coined “carborun- 
dum.” After the find was tested, and its 
great abrasive qualities were discovered, 
it was determined to place the material 
on the market, but Acheson and his co- 
laborers had no money to prepare a 
factory for such production. On 
seeking for financial aid, they at last 
found a man with a vision, who believed 
in the utility of the product and fur- 
nished the money to build their first 
factory, which today has grown to be 
an immense plant, at Niagara Falls, 
near the supply of vast quantities of 
electric power. For security for the 
loan or gift of sufficient money to 
start with, the donor was to be allowed 
a certain percentage as a royalty on 
every pound of the product sold. No 
one at that time dreamed that, in a 
few years, the so-called carborundum 
would be shipped, not by the pound, 
but by the ton to every market of the 
commercial world. So the small amount 
of money given to help start the factory 
was returned in royalties many times. 
The man, whoever he was, deserves the 
praise and honor of the world. The 
commodity, when first placed on the 
market, sold for several hundred dol- 
lars a pound, but with greater facilities 
and larger production, it now sells for 
10 or 12 cents a pound. I visited the 
plant several years ago and found that 
it utilized some eight acres of floor 


Jour. A.D. A., December, 1927 2229 


he 
nd 
w 
to 
at 
ed 
ly 
ed 
g 
rn 
n- 
he 
ar 
er 
be 
al 
yf 
e 
is 
l. 
a 


2230 


space, to which much has been added 
since. There are many kilns employed 
in producing the raw material, the prod- 
uct of which, after a kiln is opened, 
is broken into lumps as large as one’s 
skull, and then through different stages 
into smaller and smaller lumps or part- 
icles, till, at the last analysis, the ma- 
terials are ground so fine as to be used 
in polishing the inside of gold cases. 

At the time of my visit, I was shown 
the factory workings, from the open- 
ing of a kiln and reduction of the 
substance, progressively finer and finer, 
by the different machines, until the 
last analysis, when I was presented 
with a chunk of the variegated colored 
crystalline synthetic abrasive about 8 
inches in diameter, the largest and most 
beautifully rainbow colored lump that 
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I have ever seen. (The crystalline mass 
was exhibited by the Carborundum 
Company at the World’s Fair in 1904 at 
St. Louis, Mo.) 

After being shown through the main 
factory, I was directed to a much 
smaller nearby building, in which I 
found a number of girls at work making 
and placing carborundum wheels and 
points of different shapes on dental 
engine mandrils such as we use today in 
our work. This building was under 
the direction of one of our dental manu- 
facturers, whose product we can find in 
any supply house. 

This is the story, as I have learned 
it, of our greatest abrasive. Coming 
through many channels, the story may 
have become slightly twisted in the tell- 
ing. If so, I stand ready for correction. 


AN INCIDENT 


By D. M. CATTELL, A.M., D.D.S., San Francisco, California 


Cpa upon a time in the nineties 


of the last century, when we 

fellows of Chicago were “split- 
ting hairs” over our terminology and 
some were using the terms “antiseptic” 
and “disinfectant” interchangeably, as 
if the words meant the same thing, I 
wrote to G. V. Black, who still lived 
in Jacksonville, Ill., to get his views on 
the use of the terms. Let me quote his 
answer verbatim: “Really, we have no 
use for the word ‘antiseptic’ for the 
reason that ‘disinfectant’ is the better 
word and is practically the same in 
meaning as now used. An ‘antiseptic’ 
was supposed to be directed against the 
formation of septic matter. Both words 
were used before we had knowledge of 
micro-organisms and therefore were not 


very well directed. ‘Antiseptic’ seems to 
be the older word and was evidently 
supposed to refer to the destruction of 
septic material formed, as well as to the 
prevention of the formation of septic 
matter. With the advent of the direct 
idea of an infecting agent came the 
word ‘disinfectant’ as the name of the 
drug supposed to destroy the infecting 
agent. Still later, the word germicide 
has been used, to designate a drug that 
kills micro-organisms. Really all of 
these approach the same point but ar- 
rive by different routes. It doesn’t make 
much difference which is used. It seems 
rather funny that when we kill micro- 
organisms by heat we sterilize—when 
we kill micro-organisms by drugs we 
disinfect.” 


| 
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DENTAL GRANULOMA* 


By THOMAS J. COOK, D.D.S., Rochester, Minnesota 


HE pathologic phenomena of 

diseases of the teeth and of the 

investing structures are funda- 
mentally the same as those of infection 
anywhere in the body. The extent of 
local involvement depends on the viru- 
lence of the offending organism, the 
physical condition of the host and the 
ability of the host to ward off success- 
fully bacterial invasion.’ 

Bacterial invasion of the pulp of a 
tooth usually occurs directly from a 
carious process within the tooth or by 
accidental exposure of the pulp, result- 
ing in its death.? If the invasion of 
bacteria is of long standing, productive 
inflammation ensues, that is, prolifera- 
tion of fibroblasts and vascular endo- 
thelium of the peridental membrane. 
As this phenomenon progresses, the 
pressure against the investing structures 
causes the alveolus gradually to become 
absorbed, and the resulting space be- 
comes filled with granulation tissue con- 
sisting of polymorphonuclear leukocytes, 
lymphocytes and plasma cells, fibro- 
blasts and capillaries.* This mass is 


*From the Division of Experimental Bac- 
teriology, The Mayo Foundation. 

1, Aison, E. L.: Diagnosis of Some Den- 
tal and Oral -Diseases, with a Consideration 
of Their Relation to Systemic Disturbances, 
Dent. Cosmos, 69: 514-522 (May) 1927. 


2. Prinz, Hermann: Diseases of the Den- 


tal Pulp. I. Diagnosis, Dent. Cosmos, 61: 
308-316 (April) 1919. IL. Etiology. III. 
Classification, 61: 382-387 (May) 1919. 

3. Levy, Joseph: Root Amputation, Dent. 
Cosmos, 61: 649-659 (July) 1919. 


surrounded by a fibrous capsule which 
is continuous with the peridental mem- 
brane and is called a dental granuloma. 

A study of the capsule of a granu- 
loma impresses one with the effort na- 
ture has made to wall off the seat of 
inflammation and prevent spreading 
into neighboring parts. The capsule, 
however, does not prevent absorption. 
It contaitis a meshwork of capillaries 
among its fibers (Fig. 1), and is 
penetrated abundantly by larger vessels; 
thus, direct communication is established 
between the inner part or seat of in- 
flammation and the circulation, and 
bacteria and their toxins are carried into 
the system by way of the lymph and the 
blood.* This highly vascular tissue 
(deeper cancellated tissue) soon be- 
comes the seat of chronic inflammation 
and affords every opportunity for the 
absorption of bacteria and their toxins. 

ATTACHMENT 

The capsule surrounding the granu- 
loma extends into the medullary spaces 
between the trabeculae of the bone 
(Fig. 2), progressing in most instances 
until the deeper cancellated tissues be- 
come affected. It is because of this at- 
tachment that, in most cases, the granu- 
loma is held back in the alveolus after 
the offending tooth is removed, which 
makes it advisable not only to extract the 
offending tooth, but also to curet thor- 


4. Thoma, K. H.: A_ Histopathologic 
Study of the Dental Granuloma and Diseased 
Root Apex, J.N.D.A., 4: 1075-1090 (Oct.) 
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oughly the apical region or bony cavity 
in order to remove any infected granu- 
lating tissue which might be a source of 
future infection. Radicular cysts may 
develop from a comparatively small 
granuloma when the diseased root or 
tooth has been removed but the granu- 
lomatous area has not been thoroughly 
cureted. This condition may remain 
dormant for some time, but eventually 
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micro-organisms are usually found in 
the mouth. They are few in number 
and apparently harmless, but when con- 
fined within an alveolus closed by ad- 
hesive inflammation and deprived of 
oxygen, they gradually acquire viru- 
lence, pathogenicity and selectivity." 
Streptococcus viridans is the most 
dangerous, since it propagates so slowly 
in the confined walls of the alveolar 


«i 


f, 


Numerous blood vessels are 


Fig. 1.— a, capsule surrounding the granulomatous mass. 
shown. (Hematoxylin and eosin, Xf0.) 6, marked cellular infiltration around a blood 
vessel, (Hematoxylin and eosin, X120.) cc, streptococci within the granulomatous tissue. 


(Gram-Weigert, 1,000.) 


it becomes the predisposing factor in 
cystic development.” 
BACTERIOLOGY 


The bacteria in the dental pulp are 
probably due to a mixed infection in 
which the nonhemolytic streptococcus 
predominates over other types.” “These 


5. Strully, J. M.: Conservative Retention 
of Teeth in Radical Cystic Operations, Dent. 
Cosmos, 69: 523-528 (May) 1927. 


bone that the reaction is not severe and 
the destruction and absorption of bone 
are so gradual that signs of physical 
disturbance are not apparent. 


EXTRACTION AND CULTURE 
The patient is placed on the operat- 


tion from a Standpoint of the Internist. Med. 
Bull., 17: 21-23, 1927. 


ee ing table and the same precautions are 
SP 6. Daland, Judson: Chronic Focal Infec- 


taken as in other surgical procedures, 
with regard to sterile towels, sterile 
gloves, gowns, etc. 

The operative field is walled off with 
sterile gauze, and painted with 3 per 
cent iodin, care being taken to have it 
penetrate well between the gingival 
margin and the tooth which is to be re- 


Cook—Dental Granuloma 


remain in the cavity, it is removed with 
a curet and placed in the gelatin-Locke 
solution. 

The small tube containing the gela- 
tin-Locke solution is thoroughly shaken 
for ten minutes so as to macerate the 
tissue as much as possible. The shaken 
material is then pipetted into tubes of 


Fig. 2.—Attachment between a, bone, and 4, a granulomatous mass. (Hematoxylin and 


eosin, 200.) 


moved. Seventy-five per cent alcohol is 
then applied, and the area dried with a 
sterile swab. ‘The area is tested for 
sterility by swabbing the field with 
a sterile swab and placing the swab in 
a glucose-brain broth culture tube. The 
tooth is then extracted. If the granu- 
loma is attached to the tooth, it is re- 
moved with sterile forceps and placed 
in a tube containing gelatin-Locke solu- 
tion and sand. Should the granuloma 


glucose-brain broth and glucose-brain- 
agar and placed in an incubator at 37 
C. for twenty-four hours. Glucose- 
brain broth and glucose-brain-agar, be- 
cause of their nutritive qualities,’ are 
especially favorable for the growth of 
organisms encountered infections 


7. Rosenow, E, C.: Studies on Elective 
Localization: Focal Infection with Special 
Reference to Oral Sepsis, J. Dent. Res., 1: 
205-267, 1919. 
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around the teeth. The brain renders 
the bottom of the medium anaerobic 
while the top is aerobic, so every degree 
of oxygen’ tension between these two 
points is provided. Glucose-brain broth 
is suitable for injection into animals, 
and the agar medium is particularly 
yaluable in showing the relative num- 
ber of bacteria in the material injected 
into animals and the degree of in- 
fection in the focus. Blood-agar plates 
are inoculated with a twenty-four hour 
subculture for the purpose of determin- 
ing the type of streptococci. 

Tubes of glucose-brain-agar were 
inoculated with material obtained by 
shaking the granulomatous mass in 
gelatin-Locke solution. In three tubes 
(12 per cent), there were twenty 
colonies or less; in two tubes (8 per 
cent), there were 100 colonies, and in 
eighteen tubes (72 per cent), there 
were 100 or more colonies. In two 
tubes (8 per cent), there was no 
growth. 

Microscopic examination of smears 
from the glucose-brain broth tubes by 
Gram’s method revealed streptococci in 
twenty tubes (80 per cent), staphylo- 
cocci in one tube (4 per cent), staphylo- 
cocci and streptococci in one tube (4 
per cent), and streptococci and gram- 
positive bacilli in one tube (4 per cent). 
Two tubes (8 per cent) did not show 
growth. 

Blood-agar plates inoculated with 
eighteen-hour cultures in glucose-brain 
broth showed that twenty (80 per cent) 
were pure cultures of nonhemolytic 
streptococci; three (12 per cent) were 
mixed cultures of streptococci, staphylo- 
cocci and bacilli, and two (8 per cent) 
were negative. 

The twenty-five granulomas that 


were cultured were obtained from pa- 
tients suffering from diseases as fol- 
lows: duodenal ulcer, three; gastric 
ulcer, four; iritis, two; sciatica, one; 
dermatitis, one; neuritis, one; myositis, 
one; thrombo-angiitis obliterans, two; 
ulcerative colitis, three; arthritis, five; 
angina pectoris, one, and nephritis, one. 
It is probable that one of the causes of 
the foregoing lesions was bacteria or 
their toxins, or both, from foci of in- 
fection such as chronically infected 
teeth. 

It has been proved repeatedly that 
bacteria from unsuspected areas will in- 
vade viscera, joint muscles and nerves, 
giving rise to a series of pathologic 
manifestations. 


SUMMARY 


Nonhemolytic streptococci predomi- 
nate over other types of micro-organ- 
isms found in granuloma. Systemic 
effects are produced so gradually that 
the person thus afflicted is not conscious 
of failing health, and the presence of 
such foci of infection as dental granu- 
lomas is usually not revealed except by 
either accidental or intentional diag- 
nosis with the aid of the roentgeno- 
gram. 

In the treatment of a patient whose 
health is subnormal or who has any 
systemic or organic disease, the elimina- 
tion from the mouth of any active or 
potential source of infection such as a 
granuloma should not be neglected. It 
must not be assumed that all of these 
chronically infected areas will con- 
tribute to the cause of systemic dis- 
orders, not because of tie impotent 
pathogenicity of the organisms or their 
toxins, but because the patient’s high 
degree of resistance to infection is to 
be considered. 
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CEPHALOMETRIC METHODS AND ORTHODONTIA* 


By RUDOLPH SCHWARZ, Basel, Switzerland 


AN Loon introduced anthro- 
methods into orthodontia. 
Simon was the first to propose an 
apparatus for measuring the jaws (a 
gnathostat, he called it). “The purpose 
of Simon’s investigations was to prove 
the inadequacy of Angle’s classification 
of malocclusion and to replace it with a 
better one. My aim, from the very 
outset, has been different, namely, to 
obtain accurate data on the growth of 
the jaws, because both from the morpho- 
logic and from the etiologic point of 
view of diagnosis, weli established data 
on the growth of the jaws are indispen- 
sable. In order to attain my aim, I 
was forced to construct a special face- 
bow; for I am not satisfied to study 
the relation of the jaw to the ear-eye 
plane and the orbital plane, but consider 
it necessary to include in my measure- 
ments the width of the head, the length 
of the head, and, above all, the points 
of the profile: nasion, subnasal point, 
gnathion. In this way, the chief head 
points are established in their exact posi- 
tion and their relation to the jaw. This 
constitutes a valuable addition to the 
possibilities of the representation by dia- 
gram; for now it is possible to calulate 
the correlation between the jaw and the 
head on the living subject. 
I have considerably simplified my 
procedure in the course of time. 


*Read before the Section on Orthodontia 
at the Seventh International Dental Congress, 
Philadelphia, Pa., Aug. 25, 1926. 
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THE UPPER MODEL 


An impression of the maxilla is taken 
with plaster, which makes the tray rest 
in the mouth with perfect stability. 
Onto the guiding pins of the tray, the 
face-bow is adjusted, and then fastened 
with a screw. It lies approximately on 
the level of the chewing plane. With 
the screws on the four vertical rods right 
and left, we locate the orbital points 
and the tragion points, and with the 
screws on the central rod, we determine 
the nasion and the subnasal point. If it 
is desired, further screws may be added, 
for instance, for the nostril points. 
The individual location of every 
particular point greatly facilitates 
measurements on the patient (Fig. 1). 
Fig. 2 shows that the bow is anatomi- 
cally correct, so that the desired points 
can be really reached and fixed with the 
fine ends of the screws. 

The length of the head (nasion- 
opisthocranium) I measure independ- 
ently of the face-bow, with the calipers, 
and the auriculobregmatic height, I 
measure with a special bow. ‘These two 
measurements have chiefly anthropologic 
value and may be dispensed with. 

The impression is poured, though 
not too high, on a broad base which 
ought to extend as far as the tragion 
points. (Fig. 3.) As the screws that 
indicate the ear-eye plane are slightly 
tipped upward (according to a sugges- 
tion of S. Dreyfus, Lausanne), a 
trapezoid-shaped slab of cut glass 
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(Fig. 4) can be placed on the screw 
points. Before the impression has com- 
pletely hardened, the tray is inserted 


Fig. 1.—Adjustment of face-bow. 
into the face-bow. Whether or not 
the cast reaches the points tragion, 
orbital and nasion can now be deter- 
mined. ‘Then the model ‘is trimmed 


along these points in a trapezoid shape, 


Fig. 2.—Adjustment of face-bow on skull 
to illustrate anatomic correctness of face-bow. 
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and a trough is hollowed out for the 
subnasal point (Fig. 5). Some soft 
plaster is laid on the roughened surface 
of the model and the smooth cutglass 
slab is gently pressed down onto the 


Fig. 3.—Impression poured on broad base. 


screws (Fig. 6), representing the ear- 
eye plane, until the ends of the screws 
become visible underneath the glass. 

A comparison of the results of this 
more accurate procedure has proved that 
the four screw ends in the majority of 
cases are situated in one plane. In the 
case of an asymmetrical position of one 
of the orbital points, only the left 
orbital point is used in the adjustment, 
as is the practice in the anthropologic 


Fig. 4.—Trapezoid-shaped slab of cutglass 


placed on screw points. 


proceeding. When the right orbital lies 
higher, I make use of a glass slab with 
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an opening for the right-hand orbital 
screw, so that the slab rests only on the 
three points determining the ear-eye 


plane (Fig. 6). 


When the model so 


Fig. 5—Trimming of model. 


obtained is studied, the advantage of 
this method of measuring appears in 
strong relief. With the exception of 
the nasion screw, all the screw ends 
show in the plaster, so that the meas- 
urements can taken with 
maximum security, either with a 
rule or with the sliding calipers. I con- 


Fig. 6.—Cutglass slab pressed onto screws. 


nect the two orbital points by a line 
scratched in the plaster; likewise, the 
two tragion points, which are previously 
distinguished by a pencil mark. In this 
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way, I obtain the bitragial distance. 


Moredéver, with the aid of a graduated 


Fig. 7—Registering vertical distance from 
eye-ear plane which coincides with upper side 
of model. 


and broad-based square, which I lean 
against the nasion screw, I project the 
nasion point on the surface of the 
model, marking it by a scratched cross. 


Fig. 8.—Line from nasion point to bitra- 
gial center point, providing median plane of 
head, important for adjustment of model. 


At the same time, I register the vertical 
distance from the ear-eye plane, which 
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coincides exactly with the upper side of 
my model Figure 7. Starting frem this 
projected nasion point, I scratch a line 
down to the bitragial center point. 
This provides a median plane of the 
head, which is important for the proper 
adjustment of the model (Fig. 8). 

If we left the model of this size, it 
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A sheet of tracing paper is placed 
on the surface of the model before the 
model is trimmed. ‘The nasion point, 
the orbital points, and the tragion points 
are marked on the paper with punctures, 
The orbital line, the bitragial line aad 
the line from the nasion to the bitragiz| 
point are traced, and the distances are 
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Fig. 9.—Record sheet. 


would be circumscribed exactly by the 
nasion point, the subnasal point, the 
orbital points and the tragion points. 
As such large models are neither prac- 
tical nor handsome, we shall trim the 
model down to the usual size. This 
need not deprive us of the measure- 
ments taken, seeing that we are in a 
position to restore them whenever 


wanted with the aid of the record 
sheet, which is made in the following 
manner: 


registered. All this can be easily done 
without the aid of compasses or expert 
mathematical knowledge. The sides 
should be marked “right” and “left.” 
In this way, I obtain a record sheet, 


which I enter in a book (Fig. 9). 
THE LOWER MODEL 
Along with the impression, a model 
is made of the chin. For this purpose, 


the impression tray has two small 
tubular sockets soldered onto its lower 
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side in much the same way that the this purpose, the lower model is placed 
guide pins are soldered to the upper tray. in proper occlusion with the upper, 
They are intended to have the guide 


Fig. 10.—Model of chin. 


Fig. 12.—Pouring of lower model. 


pins of a chin cap inserted into them 
when the impression is taken (Fig. 10). and the two are paced between two 
The chin cap can be used with or with- parallel plates, the lower model upper- 


out a gonion screw. Figure 11 most. Some plaster in placed on its base, 
shows how the chin cap is adjusted and 


Fig. 11.—Adjustment of chin cup. 


Fig. 13.—Lower and upper models placed 
fastened on the patient. Figure 12 between parallel plates. 
shows how the lower model is poured. 
The base of the lower model has to and the upper parallel plate is pressed 
be made parallel with the upper. For down to the edge of the chin. In this 
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way, the base of the lower model is 
made exactly parallel with the ear-eye 
plane (Fig. 13). The back and sides 


are trimmed with the help of a square, 
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are of extraordinary service for the 
diagnosis. The plastic representation 
of the chin in its exact relation to the 
lower set of teeth supplies valuable in- 


Fig. 14.—Models representing section of the face from ear-eye plane to gnathion. 


so that they coincide with the planes 
of the upper model. 

The models obtained in this way rep- 
resent the section of the face beginning 
at the ear-eye plane and reaching down 
to the gnathion. ‘They provide an ac- 


curate representation of every case and 


formation on all questions concerning 
the chin problem. ‘These models are 
obtained by means of the face-bow, the 
chin cap and a small instrument with 
two parallel plates. ‘They enable us to 
study not only the relation in which the 
orbital plane stands to the two sets of 
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teeth, as by Simon’s procedure, but also 
the relation in which the tragion plane 


and the profile points stand to the sets 


Fig. 15.—Stereograph. 


of teeth. With the help of the parallel 
scriber and the graduated square, the 
essential measurements can be im- 
mediately obtained and_ registered. 
These models are a desirable possession 


ig. 16.—Stereograph and model holder. 


even for practitioners who do not carry 
out any measurements, being an orna- 
ment to any collection (Fig. 14). 


Methods and Orthodontia 
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THE GEOMETRIC DRAWING 


I have elaborated a process for mak- 


ing diagrams, making use of the geo- 
metric drawing, which permits an 


Fig. 17.—Hooked pencil used in tracing 
and projecting otherwise inaccessible lines. 


accurate measuring of the absolute and 
true dimensions. 

For the drawing of models, I have 
constructed an apparatus on the same 
principle as my large stereograph for 
the drawing of skulls. It is based on 
Broca’s idea of a drawing arm. The 


Fig. 18.—Adjustment of stereograph and 
model holder on drawing sheet. 


apparatus enables us to project on paper 
the model in its exact dimensions and 
proportions. ‘To attain this end, it is 
necessary to place the model in such a 
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way as to render it accessible on all 
sides. 


The outstanding feature of my 


Fig. 19.—Projection of upper and lower 
models on horizontal plane. 


stereograph is a cubical frame of 18 
cm., constructed of firm square rods. 
At the back, a strong and broad steel 


Fig. 20.—Projection of upper and lower 
models on saggital plane. 
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bar is retained with guide screws, which 


In the middle of the 


can be moved. 


Fig. 21.—Profile model traced. 


bar is a flange into which the model- 
holder is inserted (Fig. 15). The 
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Fig. 22.—Diagram as projected on saggital 
plane. 
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model-holder consists of two metal 
plates joined at right angles and: with 


Fig. 23.—Drawing of dental arch before 
and after treatment. 


slits along their centers. ‘The model is 
fixed to the © "4-+r by means of a screw. 
When the tus is mounted, the 


Fig. 24.—Gorilla skull on model holder 
(stereograph). 


model appears poised in the ‘middle of 
the frame (in Figure 16, the stereo- 


graph is seen from behind), and as the 
holder can be made to revolve in the 
flange, the model is accessible from all 
sides. 

To this frame is attached a drawing 
arm. A triangular prolongation joined 
to one side of the frame constitutes 


Fig. 25.—Drawings of gorilla skulls. 


its support. The arm has two joints 
and is articulated so that it can describe 
any movement on the horizontal plane 
with perfect ease and precision. <A 
leadpencil reproduces automatically on 
the drawing paper the lines described on 
the model by the point of the steel 
pencil. The latter is vertically movable, 
so that its point can freely follow lines 


Fig. 26.—Adapter, which enables operator 
to take two or three views of face on one 
plate. 


up and down. I use two different 
pencils, one straight, the other bent in 
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the shape of a hook either round or 
square. By means of the hooked pencil 
I can trace and project those lines which 
are not accessible with the straight 
pencil (Fig. 17). 

The stereograph is placed on the 
drawing paper and firmly secured by 
means of pins. The base of the model- 
holder is adjusted parallel with the 
drawing sheet. ‘This can be done with 
the help of the steel pencil (Fig. 18). 


Projections can be made of the upper 
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file negative is then cut along the 
median line, as marked with the crayon 
points and laid on the drawing, so that 
the nasion point, subnasal point and 
gnathion coincide, and the profile is 
traced on the paper with a pencil 
(Fig. 21). 

A complete diagram as projected on 
the sagittal plane is shown in Figure 22, 

With this stereograph, the ortho- 
dontist can collect all the facts of his 
models. He is not confined to any defi- 


Fig. 27.—Three views of patient. 
tion on details of face. 


and the lower models on both the hori- 
zontal plane (Fig. 19) and the sagittal 
plane (Fig. 20). Although our meas- 
urements establish the profile points 
nasion, subnasal and gnathion, it may be 
desirable to get a complete drawing of 
the profile. For this purpose, previous 
to taking the measurements, the nasion, 
the subnasal point and the gnathion, as 
also a few points on the median line of 
the nose, are marked with a copying 
pencil. Next, the measures are taken; 
and lastly, a strip of plaster is placed 
from the edge of the hair down to the 
chin along the median line. The pro- 


The one-third view provides most valuable informa- 


nite points nor planes. The small 
stereograph is at the same time an oc- 
clusograph; it enables us to test with 
accuracy the results produced by the 
therapeutic treatment. “The drawings 
of the dental arches as obtained before 
treatment and after are placed in juxta- 
position (Fig. 23). For the examination 
of skulls, whether with an anthro- 
pologic or an orthodontial purpose, or in 
the interest of comparative anatomy— 
here a gorilla skull and two drawings 
are shown (Figs. 24 and 25)—or the 
problem ‘of articulation, the large 
stereograph with the automatically ad- 
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justable skull-holder will furnish re- 

liable services. Of course, it can also 

be employed in model drawing. 
PHOTOGRAPHING 


I have changed my former method 
of photographing the head of the sub- 


Fig. 28—Use of adjustable head support 
and vertical rods, allowing adjustment’ of 
patient to exact profile pose. 


ject in a cubical frame for the system 
of “Bertillon,” as described for scien- 
tific anthropologic photographing, by 
Martin and Pach. 

The Bertillon posing seat, I have 
fitted with a back that canbe lengthened. 
Three slats on the seat oblige the sitter 
to occupy the exact middle of the chair. 


The chair is fixed to a board on a small 
platform and can be turned about in 
such a way that its distance for the 
various normal poses remains the same. 
As I do not make use of the photographs 
for taking measurements, but to study 
the features, a single view in profile is 
not sufficient. With the help of the 
adapter, it is possible to take either two 
or three views of the face on one plate. 
(Fig. 26). When two views are taken, it 
is the profile and the full-face on a 
plate of from 9 to 12 cm.; when three, 
the one-third view is included. It is 
this one-third view that provides the 
most valuable information on the details 
of the face (Fig. 27). 

The patient is placed on the chair. 
His head is adjusted in the exact profile 
pose by means of an adjustable head- 
support and two vertical rods which 
move on a frame fixed to the wall. 
One rod is fitted with a foot-rule, the 
other with a horizontal pin to locate the 
ear-eye plane. The two vertical rods 
serve to sight the median plane of the 
head (Fig. 28). I begin with the pro- 
file view, center lens: middle of cheek, 
on the level of the ear-eye plane. For 
the second view, the chair is turned 
about by 45 degrees, which yields the 
one-third view; while a further turn of 
45 degrees yields the full-face view. 
The patient thus remains seated during 
the operation of taking the three views. 
The chair is retained firmly in place by 
means of a brass lever which snaps into 
a socket on the platform. As the tripod 
is fastened to a board connected with the 
platform, the distance remains ab- 
solutely unaltered (Fig. 29). The 
triple set of pictures are one-fifth, the 
double set one-sixth life-size. I partic- 
ularly recommend the triple set, which 
is of the greatest value for collections. 
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Our cephalometric methods are of proved by the book of the psychiatrist 
importance for the study of the consti- Kretschmer, “Physique and Character.” 


Fig. 29.—Chair and head support used in taking photographs. 


tution, which at the present time is to Kretschmer maintains that the face is 
the fore in medical research. ‘This is the visiting card of the individual’s total 


Fig. 30.—Angular profile of asthenic type Fig. 31.—Profile of athletic (acromega- 
(Kretschmer). lous) type (Kretschmer). 
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constitution, inasmuch as it indicates 
its endocrine formula. In the place 
of the types of the French school: cere- 


Fig. 32.—Sagittal projection of case. 


bral, respiratory, muscular and digestive, 
he defines three main types of bodily 
structure, designated as leptosome 
(which is asthenic), athletic and pyc- 
nical. He distinguishes various frontal 


asthenic type, he indicates a long nose 
with a hypoplastic mandible. He de- 
fines the profile of the pure asthenic 


Fig. 34.—Projection of rachitic jaw in 
median line. 


type as an angular profile, which is 
characterized by its oblique protrusion 
down to the tip of the nose and its re- 
‘cession from the tip of the nose to the 


Fig. 33.—Sharp inclination of line of level in three rachitic jaws. 


face outlines, which nearly coincide 
with those of Williams. As the funda- 
mental trophic characteristic of the 


end of the chin (Fig. 30). Now, it 
is well known that a profile of this kind 
is frequently conditioned by a certain 
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Fig. 35.—Above: left: Model and profile view of patient before treatment; 
right: model of arch and full face view of patient before treatment. Below: left: 
Model and profile view after treatment; left: dental arch and full face view after 
treatment. 
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jaw anomaly, namely that of Class II, 
Section I, coupled with an open bite and 
a receding chin. For the athletic 
(acromegalous) type, the characteristic 
is a high and protruding chin such as 
is found in Class 3 according to Angle 


Fig. 36.—Comparison of upper arch before 
and after treatment. 


(Fig. 31). The massive formation of 
the lower jaw cannot possibly be due 
merely to malocclusion of the frontal 
teeth in childhood, and a corresponding 
strain; there must be an influence of 
interior secretion, in which the genital 
glands seem to play a part. Now, it 
is very important in orthodontia to 
evolve a precise conception of the vari- 
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ous class types in Angle’s system. Also 
the rachitic type, which not only shows 
characteristic forms in the dental arch, 
but is also remarkable through the 
height-dimensions of the face, must be 
accurately determined by means of 
cephalometric measurements on a num- 
ber of specimens. The cephalometric 
methods, which are destined to furnish 
all the essential statistical data, cannot 
be dispensed with. With all that, it 
stands to reason that measuring alone is 
not enough to make a real orthodontist. 
Figure 32 shows the sagittal projection 
of a case, and Figure 33, the sharp in- 
clination of the line of level in three 
rachitic lower jaws. Especially inter- 
esting are the results of measurements 
in cases of harelip and cleft palate. 
These cases are characterized by short 
longitudinal dimensions. Figure 34 
shows the projection on the median 
line. 

Figure 35 presents a complete spec- 
imen case: models before treatment; 
models after treatment; profile-photo 
(all the demonstrated photos are still 
taken after my former method in the 
cubical frame) and full-face photo be- 
fore treatment; profile-photo after 
treatment and full-face photo after 
treatment. Figure 36 shows a drawing 
of the upper dental arch, before and 
after treatment. 
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THE VALUE OF THE RADIOGRAM IN GENERAL 
PRACTICE* 


By HOWARD R. RAPER, D.D.S., F.A.C.D., Albuquerque, New Mexico 


SHALL try to be brief; but if I 

succeed, I hope that my audience 

will not look on lack in length of 
discussion for lack in importance of 
the subject. 

For the sake of record, first let me 
repeat, in substance, in the next few 
paragraphs what I have said elsewhere.” 

There is no solution to the pulpless 
tooth problem, except by the prevention 
of the pulpless condition; and there is 
no other problem that dentistry faces 
that is one tenth part so important as 
this, for it touches health and life as 
nothing else in dentistry does. 

Once a pulp is lost, the gate has been 
opened for the entrance of disease into 
the body. I say the gate has been opened. 
I did not and do not say that disease 
immediately and always enters at this 
gate; but it is the urgent duty of the 
dental profession to keep the gate closed. 

As has been pointed out repeatedly, 
the most common characteristic of dis- 
ease is tissue destruction. Pulmonary 
tuberculosis attacks the lungs and de- 
stroys them; gastric ulcer attacks the 


*Read before the Section on Exodontia, 
Anesthesia and Roentgenology at the Seventh 
International Dental Congress, Philadelphia, 
Pa., Aug. 25, 1926. 

1. Raper, H. R.: Clinical Preventive Den- 
tistry. 


lining membrane of the stomach; can- 
cer may attack any tissue; old age at- 
tacks all tissues; and so on. Wherever 
there is suppuration and, to a lesser 
degree, wherever there is inflammation, 
there is tissue destruction. Dental caries 
attacks and destroys the hardest tissue 
in the body, the enamel. Death from 
disease, or old age, does not come sud- 
denly, like the snapping off of an 
electric light. It is slow, progressive, 
like a sunset. The organism as a whole 
dies only after disease has already de- 
stroyed much of the tissues of the vital 
organs. Certainly it is our cue to stop 
the progress of tissue-destroying disease 
as soon as we see it starting, if we can. 

The progress of dental disease— 
starting as ordinary “decay”—may be 
briefly summarized as follows: Making 
its initial attack as caries, it starts by 
attacking the enamel; passes through the 
enamel; attacks the dentin; passes on 
into the pulp, and destroys it; and 
thence continues on through the end of 
the root, attacking and destroying peri- 
apical bone; and, from this focus, by 
metastasis, it reaches the vital organs 
and structure of the body. 

It may be, and in fact is, a long cry 
from a decayed tooth to a decaying 
kidney, but the one may be the begin- 
ning of the other, to the best of our 
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ability to judge. Disease, the death 
process, should be kept from entering 
the body by means of the dental path 
outlined above. 

It will be noticed that I do not speak 
of infection; that I speak of disease 
instead. I believe this to be more to 
the point. Contamination with bacteria 
is of especial importance to us only if 
and when it produces disease. At bot- 
tom, it is the disease, the tissue dissolu- 
tion, that we are mainly concerned with. 

Having traced the path of dental dis- 
ease as it enters the body, let me ask: 
At what stage or stages can we stop the 
progress of this disease with certainty? 
We can do this only before the pulp is 
attacked. After the pulp is destroyed, our 
treatment may or may not stop the con- 
tinuance of the disease into the body; 
there is no absolutely certain way of 
knowing which. 


DISAGREEMENT 


As long as there is a pulpless tooth 
left in the mouth of man, there will 
be disagreement, argument and conten- 
tion as to what to do with it. Some men 
will want to extract it; others will 
want to treat it, and still others will 
urge letting it alone. The disagreement 
among dentists, arid among physicians, 
seems complete and, to the best of my 
ability to judge, permanent. Patients 
are distressed at the lack of agreement 
among men in whom they would like 
to have confidence. 

If a profession cannot treat a disease 
satisfactorily after it reaches a certain 
stage, it is up to that profession to make 
strenuous efforts to catch the disease 
before it reaches that stage. Note the 
efforts of medicine to check tuberculosis 
in time. 

We, the dental profession, must find 
and fill cavities before pulp involve- 
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ment; this, for the sake of protecting 
humanity against preventable disease, 
and for the sake of our reputation as 
a profession. 

Before cavities can be filled, they 
must be found; and, incidentally, if 
they are to be found, the vital necessity 
of finding them must be fully ap- 
preciated. This appreciation is rapidly 
developing. 

The profession has not only failed to 
find and fill the cavities occurring on 
the exposed 
lingual and occlusal surfaces; but it 
has also failed to find the cavities in 
the hidden proximal surfaces. There is 
nothing disgraceful about this failure. 
It is a plain case of inadequate methods; 
and time and the development of 
science alone improve our methods. We 
have come a long way from the time 
when physicians (medicine men) made 
diagnoses without any physical examina- 
tion whatsoever, down through the 
period of “stick out your tongue,” to 
the diagnostician of today who ap- 
proaches his cases admitting his lack of 
all supernatural powers, and avails him- 
self of such diagnostic aids as the roent- 
gen rays, the microscope and the other 
mechanical and chemical devices of the 
modern diagnostic laboratory. 

It has been obvious for a long time 
that radiograms may be depended on to 
reveal proximal caries (and _ other 
lesions) which are not discovered by 
ordinary ocular and __ instrumental 
methods. But the difficulty, the time 
consumed and the expense of such ex- 
amination has stood in the way of its 
use for this purpose. It has required 
from ten to fourteen or more exposures 
to make such an examination, 


surfaces, i. e., facial, 
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IN TERPROXIMAL ROENTGEN-RAY 
EXAMINATION 


It has been my privilege to develop, 
and recently to announce, a new method 
of intra-oral roentgen-ray examination 
which makes interproximal examination 
possible in one half the number of ex- 
posures heretofore required; that is to 
say, in five or seven exposures. Inter- 
proximal roentgen-ray examination is 
thus, I believe, made clinically practical. 
It is literally true that the exposures for 
a five-film interproximal rotengen-ray 
examination can be made in the time 
it frequently takes to separate and 
examine only two proximal surfaces by 
ordinary ocular and instrumental meth- 
ods. 

I am pleased to be able to report at 
this time that the dentists of America 
have adopted this newer and _ better 
method of interproximal examination, 
and are continuing to take it up, with 
a promptness I had scarcely expected, 
though I had expected many men to 
take it up at once. 

It is gratifying also to be able to re- 
port that some of the colleges are using 
the method. Frankly, this rather sur- 
prises me. I had expected the colleges 
to lag in the adoption of this method 
because of the economic difficulties of 
introducing it into a college clinic. 

A. M. Wash, associate professor of 
operative dentistry and instructor in 
radiography of the Virginia School of 
Dentistry, conducted the following in- 
teresting experiment: Fifteen patients 
about to be dismissed from the college 
clinic as needing no further work were 
submitted to interproximal roentgen-ray 
examinations. ‘These patients had been 
examined by ordinary ocular and instru- 
mental methods by the student and at 


jeast two graduate instructors. Dr. Wash 
found “an average of at least three 
cavities besides many bad margins of 
restorations and recurrence of decay,” 

I am inclined to think that Dr. 
Wash’s findings may possibly be a little 
high. Not that I doubt them at all; it 
simply strikes me that they may be a 
little unusual, a little above the average 
if he should make further similar 
experiments. But that is only a guess, 
and even if his findings were only one 
half or one third what he reports, they 
would still indicate the necessity of 
better interproximal examination than 
can be given by explorers and mouth 
mirror. Dr. Wash and his school are to 
be congratulated for subjecting them- 
selves to this test. Other schools and 
other men should do likewise, if they 
labor under the illusion that they are 
finding all proximal lesions by ordinary 
ocular and instrumental examination. 

I have conducted experiments similar 
to Dr. Wash’s outside college clinics, 
and my results have been substantially 
the same. I have reported these ex- 
periments elsewhere.” 

The fact that the interproximal 
roentgen-ray examination does not take 
in the root ends is more significant and 
potentially beneficial than is at once 
apparent, in that it directs the operator’s 
mind to the region where dental dis- 
ease begins. 

I recently had occasion to examine 
some negatives for a patient who sub- 
mitted four sets of ten- and fourteen- 
film examinations. In these various sets, 
I was able to trace the development of 


2. Footnote 1; Practical, Clinical Preven- 
tive Dentistry Based upon Periodic-Roent- 
gen-Ray Examinations, J.A.D.A., 12: 1084 
(Sept.) 1925. 
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a cavity in the mesial surface of an 
upper second molar from its incipiency 
until, in the last set of negatives made, 
I observed that the canals of the tooth 
had been filled. Here, then, was a case 
in which a cavity, as easy to see in the 
radiograms as the teeth themselves, was 
overlooked. Why? 
tist’s mind was so firmly fixed on watch- 
ing for disease as it leaves the end of 
the root to attack the bone that he had 
forgotten to watch for its entrance at 
the other end of the tooth. 

I have had little or nothing to say 
here about locating incipient pyorrhea 


Because the: den- 


and other interproximal lesions. I ac- 
knowledge the importance of these 
things, especially the early radiographic 
diagnosis of pyorrhea, and they will be 
given the attention they deserve at some 
future time. But, one thing at a time, 
and first let us give the matter of pre- 
venting pulpless teeth, and their sequelae 
of disease, the attention it so urgently 
demands. 

Think of it: It is scarcely conceivable 
today that but a short time ago a com- 
plete examination of the mouth for dis- 


ease did not include a roentgen-ray 
examination. And what an amount of 


infection and disease escaped detection. 
All this is now admitted, and our 
practices are governed accordingly. 

Another big step is about to be made, 
I believe, in the practice of dentistry. 
We are about to admit—we are al- 
ready admitting in fact—that our old 
methods of interproximal examination 
were inadequate. ‘The method of the 
future for interproximal examination 
of teeth must be a roentgen-ray method, 
just as surely as the method of locating 
abscessed teeth is mainly a roentgen- 
ray method. 
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THE GENERAL PRACTITIONER 

And what has all this to do with the 
value of the radiogram in general 
practice? It has much to do with it. 
Many years ago, I observed and re- 
marked that the last dentist to take up 
roentgen-ray work was the man who 
needed it most, the general practitioner 
of dentistry. At that time, the ortho- 
dontists, exodontists and oral surgeons 
were taking up the work, and_ the 
general practitioner was lagging be- 
By “taking up the work,” I 
mean using radiograms for diagnostic 


hind. 
purposes. I do not necessarily mean 
making one’s own negatives. The im- 
portant thing is not who made the 
negative—specialist or general practi- 
tioner—but, was a negative made, and 
was it a good one? 

The truth of the contention that the 
general practitioner is in great need of 
the help that roentgen rays can give 
him has grown steadily and culminates 
now in the need for interproximal ex- 
amination. 

In passing, and in closing, let me say 
a word of sympathetic understanding 
of the difficult position in which the 
general practitioner of dentistry finds 
himself. Some specialist is eternally 
telling him he must do thus-and-so, ex- 
pecting and demanding of him, ap- 
parently, a capacity for mastery of 
detail in so many departments that its 
attainment is beyond human capacity. 

I try to be tactful and considerate, 
but I ask some questions: Is there any- 
thing more important than keeping dis- 
ease out of the body? How can this be 
done by dentists, with certainty, except 
by finding and filling cavities before 
pulp involvement, before disease reaches 
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the circulation? How can cavities be 
filled before they are found and how 
can proximal cavities be found, with 
certainty and safety to pulps, except by 
periodic interproximal roentgen-ray ex- 
amination? Who is to find and fill 
cavities if not the general practitioner 
of dentistry! 

The solution to the pulpless tooth 
problem, and the prevention of sys- 
temic disease caused by such teeth, does 
not rest with dental specialists, but with 


the general practitioners of dentistry, 
Either the general practitioners will 
solve the problem by their clinical 
practice, or it will not be solved. The 
interproximal roentgen-ray examination 
is, I believe, the basis for a solution. 
I place it in your hands, Dr. General 
Practitioner. I believe it is your duty 
to use it. But it is more than a mere 
duty: considering its capacity for the 
prevention of suffering and disease, it 
is an enviable privilege. 


MILITARY TRAINING IN DENTAL COLLEGES AND 
OTHER INSTITUTIONS OF LEARNING* 


By JOHN WILLIAM DORLAND, D.D.S., Pasadena, California 


N the March issue of THE JouRNAL, 
| there appeared an article by Alfred 

Owre on military training in dental 
education, in substitute a plea for mili- 
tary training in all our institutions of 
learning, the dental phase being only 
lightly dwelt on. 

As is usual with a question of this 
magnitude, we find, on careful exami- 
nation, that there is another side to the 
question, and it is this other side that we 
wish to present. Dr. Owre starts out 
with the assumption that war is inevi- 
table, and then he goes on to quote 
William G. Sumner, in an endeavor to 
prove that war improves the human 
race. I shall quote from an address 
delivered in Richmond, Ind., by the 
Hon. John W. Foster, Secretary of 
State under President Harrison. While 
this address was delivered in 1909, it 
exactly fits conditions in 1927. Under 


*A reply to Alfred Owre’s article, “Mili- 
tary Training in Dental Education.” 


the heading, “Is War Inevitable, or 
Necessary?” he says: 


Let us examine the assertion that war is 
inevitable and sometimes necessary. We have 
been accustomed to look upon the contests of 
past ages as inspired by the spirit of conquest 
or entered upon under trivial pretext and 
without reason, to satisfy the whims of auto- 
cratic or ambitious rulers, but that since the 
nations of Europe and America have assumed 
the form of constitutional and representative 
governments, they have not appealed to arms 
except for alleged grave reasons of state in- 
volving the honor and high interests of the 
countries concerned. The United States since 
it gained its independence has been engaged 
in three foreign wars. It may throw some 
light upon the subject we are discussing if 
we inquire how far these three wars were 
inevitable or necessary. The War of 1812, 
our first foreign conflict, was far from being 
inevitable. While it was justifiable according 
to the rules of international law, the better 
sentiment of the country was opposed to it. 
The President, Mr. Madison, did all in his 
power to prevent it, but he was overruled by 
a few fiery spirits in Congress known as the 
“War Hawks,” Henry Clay and John C. Cal- 
houn, then young men, being the leaders who 
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played upon the sentiment of hostility at that 
time so fresh against England. The declara- 
tion of war was passed by Congress after a 
long and heated debate, a large minority vote 
being cast against it. Five days after this ac- 
tion, but unknown in America owing to the 
slow means of communications, the Orders in 
Council were repealed and thus the main 
cause of the war removed. But the fateful 
decision had been made, and Mr. Clay, the 
leader of the war party, predicted the con- 
quest of Canada and that we would dictate 
peace at Quebec or Halifax. But our armies 
crossed the frontier only to be driven back 
in defeat, and though we gained some glory 
on the water, the conflict was barren of re- 
sults, and we made peace without settling a 
single question about which we entered on the 


contest. Never was a war more fruitless in 
its conclusion. It was neither inevitable nor 
necessary. 


It is the judgment of history that our sec- 
ond foreign war, that with Mexico, was pro- 
voked on our part and that it was largely 
inspired by the spirit of slavery extension. 
Although the annexation of Texas, a revolted 
colony of Mexico, led to the armed contest, 
the immediate cause of the conflict was a 
disputed question of territory. Without wait- 
ing for the result of negotiations, President 
Polk, with no authority from Congress, sent 
an army under Gen. Taylor to occupy the 
disputed territory, and thus precipitated a 
war, which, as I have said, in the judgment 
of historians, almost without exception, has 
been pronounced not only unnecessary but 
unjustifiable. 

The war with Spain possessed some of the 
characteristics of that of 1812 with Great 
Britain. The President was strongly opposed 
to a resort to arms and struggled for peace 
to the last, but the feeling in Congress and 
the agitation in the press called loudly for 
hostilities. I entertain no doubt that the 
Spanish government would have granted at 
the end of the negotiations the demand of our 
Government for the complete colonial auton- 
omy of Cuba and practical independence 
such as Canada enjoys. But the ill timed 
catastrophe of the explosion of the Maine in 
the harbor of Havana seemed to cause our 
people to lose their reason, and led the Presi- 
dent to entrust the issue to Congress, where 
it was hastily decided. ‘The Maine disaster 
was not the declared object of the war, but 
the independence of Cuba, and diplomacy to 
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that end had not exhausted its resources when 
Congress took action. President Taft has 
declared it to have been an altruistic war. 
That is true, but how far one nation is justi- 
fied in imposing upon another through its 
army and navy its ideas of political morality 
and government is an open question. It is 
historically correct to assert that the war was 
forced upon Spain by us, and that it might 
easily have been avoided with honor. 


The argument that war improves the 
human race is answered in. Will Irwin’s 
book, ““The Next War,” which shows 
the contrary to be the fact. Mr. Foster, 
in his address, also shows that war 
emasculates nations. He says: 


Of all the nations of the past Rome stands 
out conspicuously among them as the great- 
est example of a warlike power. Both under 
the Republic and the Empire its great ambi- 
tion was that of conquest, and its highest 
pursuit was that of arms. If the advocates 
of the utility of war are to be believed, we 
should look to the Eternal City as the place 
where the race would exhibit the greatest 
virility and stability. But the historians and 
students of sociology assure us that the very 
reverse is the fact, that it was not wealth and 
luxury, but the intense devotion to the mili- 
tary art and life which was the undoing of 
that mighty empire. There was a gradual 
process of elimination going on by which 
population was emasculated. The brave, the 
hardy, the daring, the aspiring went into the 
army and spent their time abroad. The 
enervated, the base, the coward, the outcast, 
the slave remained at home, It is estimated 
that out of every hundred thousand of the 
army, eighty thousand were slain. Out of 
every hundred thousand weaklings at home, 
ninety thousand perpetuated their species. In 
time Rome came to be a nation of degener- 
ates, and it was an easy task for the bold and 
hardy northern hordes to overthrow its gov- 
ernment and destroy its civilization. The 
dark ages which followed are a striking 
illustration of the evil effect of war on 
mankind. 


The military machine would have 
us believe that, as a nation, we are un- 
prepared. Dr. Nasmyth says: 


If we did not have our other five lines of 
national defense which protect us from any 
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attack from European or Asiatic powers, 
there might be some justification in this uni- 
versal military service in America. But with 
two oceans, one 3,000 and the other 5,000 
miles in width, the navy the second largest 
in the world, submarines which make the 
transport of large bodies of troops across 
great distances a most hazardous undertaking, 
automatic and electric contact mines and coast 
fortifications, such as have made it impossible 
for the Allies successfully to land troops on 
the shores of Germany or even Turkey, even 
when the Allies were backed by a naval force 
three or four times greater than that of the 
Central European powers—with all these 
first lines of defense, not even the most fear- 
ful and extreme of our militarists pretend 
that an army of seven or ten million men, 
which the system of universal military service 
would give us after a few years of building 
up reserves who had passed through the mili- 
tary machine, would be necessary to repel an 
actual invasion on American soil. 

To those also that assert that uni- 
versal military service is democratic, let 
Dr. Nasmyth reply. He says 

Those who believe that class distinctions 
can be broken down and democracy created 
by regimenting men into masses and forcing 
them to drill together have missed the central 
idea of democracy, which is based on the 
principle of voluntary cooperation, of equal- 
ity of opportunity, and the abolition of caste 
privileges. Those who believe that democracy 
can be imposed from without by force and 
point to the examples of France and Switzer- 
land should analyze the conditions in those 
countries more deeply. As soon as we penetrate 
below the surface, we find in each of them 
a great conflict—between the forces of mili- 
tarism and democracy. This conflict rages 
in all countries where universal military 
service is established, and it has been revealed 
in all its bitterness by the vivid lightning 
flashes of the Dreyfus affair in France, the 
Zabern incident in Germany and the Ulster 
crisis in the British Army—all parallel in- 
stances of successful struggles for the su- 
premacy of the military over the civil 
powers of government. 


Dr. Owre has been careful to draw 
a distinction betweeen militarism and 
military efficiency. Shailer Mathews, 


ex-president of the Federal Council of 
the Churches of Christ in America, says 

Militarism is not only a system, it is an 
attitude of mind. It is a survival of the 
days when men failed to see the might of the 
spirit of Jesus, and the good sense of love, 
Doing one another injustice both intention- 
ally and in ignorance of the laws of social 
welfare, they felt the need of soldiers to 
defend and enforce their policies. Thus his- 
tory revolved in a vicious circle. Bad inter- 
nationalism demanded militia establishments, 
and military establishments diverted attention 
from Christian ideals in national policies, 
To my mind, military training in schools 
will serve to consolidate this same attitude of 
mind in growing generations. Military train- 
ing cannot fail to make impressionable lives 
feel the justice of militarism as a spiritual 
attitude toward other nations. It will divert 
attention from ideals of justice and friend- 
ship in the same proportion as it is defended 
and enforced. Pride and suspicion are indis- 
pensable accompaniments of military prep- 
aration. Why should boys and girls be given 
such lessons? As far as real military prepar- 
ation is concerned, military training in schools 
is of no real value; but as developing a bent 
of mind, an accustomedness to military think- 
ing and a respect for war, it is liable to be 
a psychologic suggestion which will make 
sanity and justice more difficult in all deal- 
ings of future public opinion with interna- 
tional relations. 


Militarism and military efficiency 
are tarred with the same brush. They 
go hand in hand. ‘To try to draw dis- 
tinctions would be attempting to split 
hairs. 

Dr. Owre makes a special point that 
modern youth needs discipline, and that 
military efficiency supplies this disci- 
pline. The trouble here, of course, is 
the kind of discipline military service 
provides. It is a discipline enforced 
from without and collapses as soon as 
the restraining force is removed. In- 
stant obedience without thought is the 
basis of military training, to convert 
man into an automatic machine, taking 
no account of personality, which is the 
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most sacred thing God has given us. As 
Nasmyth points out 


Such unthinking obedience is far removed 
from that self-imposed discipline, that respect 
for laws, because they have been enacted by 
common consent and for the welfare of the 
people; of freedom of discussion, of speech, 
of press, of assembly and of conscience, 
which are the foundation stones of a self 
governing democracy. ‘The history of 
Prussia illustrates clearly the inevitable re- 
sults of military discipline. At first, the 
German people opposed conscription bitterly, 
but after a few generations of men had been 
put through the military machine and taught 
the right kind of obedience, all opposition 
ceased. Germany became a_ servile state. 
More and more power was given into the 
hands of the military caste, and the events 
which have occurred since August 1, 1914, 
have well been called “The nemesis of 
docility.” 

Dr. Owre draws a rather fine point 
in attempting to show why military 
training is needed in our dental col- 
leges because it emphasizes the necessity 
for accuracy. Kenneth E. Walser, 
former major of field artillery says, in 
part: 


I regard military training of three hours 
a week during a two years school or college 
course as of negligible usefulness in training 
officers for war. The most that can be hoped 
from such a course from a military stand- 
point is to teach close order drill and the 
manual of arms. Any Army officer could 
teach this much in a week of intensive train- 
ing when the emergency arose. The soldier 
of today must be a specialist in his line of 
service whether it be machine guns, trench 
mortars, artillery, gas, the air service or a 
non-combatant arm. It is obviously impos- 
sible to give any adequate specialized training 
in the time allotted to the compulsory course. 
I do not think any military men think it 
possible to make officers out of unwilling 


students. It has always been taken for 
granted in past wars that officers must be 


drawn from those who voluntarily offer 
their services. This principle was followed 
in training officers for the last war, and 
nothing is clearer than that any other course 
is futile. Therefore, whatever may be the 


results attained with the students who are suf- 
ficiently enthusiastic to take an additional 
military course and summer camp training, 
the money which the Government is spending 
in endeavoring to make officers out of those 
who for one reason or another do not wish 
to be trained is wasted. 

The dental colleges of our country 
were founded to teach men the art and 
science of dental surgery and not to 
teach them to fight. If there are those 
who are interested in so-called military 
dentistry, let them get their training 
from the War Department if they 
wish, but let us keep our dental colleges 
free from the stigma of militarism. 

Dr. Owre says, ““Even more than to 
know military tactics, it is important 
that student reserves be physically able 
to do their part—the physical exercise 
furnished by military drill is one of 
its strongest claims to usefulness.” Dud- 
ley A. Sargent, late director of the 
Hemenway Gymnasium, Harvard Uni- 
versity, says, regarding the physical 
value of military training: 

1. It is not an adequate means for physi- 
cal training, being not only very limited in 
its activities but actually harmful in its effect 
on boys less than eighteen or twenty years 
of age. 

2. It does not offer sufficient opportunity 
for the development of the individual’s 
powers of muscular and mental coordination 
and the exercise of judgment under unusual 
and trying circumstances. 

3. It does not offer sufficient opportunity 
for struggle, which requires and develops a 
spirit of cooperation and self-sacrifice, loy- 
alty and a strong will. 

4. The most military nations in the world 
do not have military training in their schools, 
but give military instructions and training 
only after the boys have reached eighteen or 
twenty years and have received years of 
physical training as a part of their schooling. 

5. The same qualities that are of most 
value for war are of most value in peace. 
Military drill also is inadequate as a prep- 
aration for the struggles of peace, such as 
are necessary to sustain the place of the 
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individual or nation in pursuit of science, 
politics, commerce, etc. 

6. Military drill in the schools cannot 
teach boys the real art of war, since they are 
too young to handle the real weapons and 
undergo the rigors of adequate instruction. 
Hence, it is liable to foster a bombastic mili- 
tary spirit of “tin-soldierism” and a false 
sense of patriotism which does not appreciate 
the seriousness of war nor the glories of the 
struggles of peace. 

If space permitted, we could quote 
Jesse F. Williams, of the department 
of physical education, Teachers College, 
Columbia University, and other author- 
ities to show that military training as a 
physical adjunct is practically worthless. 

It is true that state universities and 
land-grant colleges may feel under ob- 
ligation to the federal government to 
train men in military tactics, and much 
of the agitation for this kind of train- 
ing we find is coming from those who 
are connected with these institutions, 
but the real danger to our institutions of 
learning is the attempt of the war de- 
partment to militarize education by 
compulsory training. Harry Emerson 
Fosdick, in an interview with the Wash- 


ington Sunday Star of Nov. 14, 1926, 
says: 

Let the War Department take its hands 
off our schools! We are already sufficiently 
dragooned by laws and bossed by bureav- 


crats without having a military caste in even 


partial control of our education. 

If the war camel once gets its head into 
the tent of American education, we are in for 
dangerous times. The War Department, with 
the best intentions in the world to be of use, 
will be intimating to college presidents what 
professors would better keep still and 
what lectures are not desirable. I do not 
propose to abolish the War Department, scrap 
the navy and disarm, but it is absurd to iden- 
tify necessary preparedness in the United 
States with military training in high schools 
and colleges. That is pulling the wool over 
the people’s eyes. We are the strongest among 
nations. We are the safest, the most isolated, 
the best equipped to defend ourselves. To say 
that we cannot be prepared without adopting 
the policy of turning our schools into mili- 
tary academies and our playgrounds into 
drill! grounds is nonsense. 


Much more could be said on this 
subject if space permitted, but I trust 
that I have answered Dr. Owre’s argu- 
ments by quoting authorities to show 
that military training has no place in 
our educational system. 
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RETROSPECTIVE NOTES ON MY TREATISE “THE 
PROBLEM OF THE PULPLESS TOOTH”* 


By P. MATIC, Zagreb, Jugoslavia 


realize sooner or later that his 

own prestige as well as that of 
his profession as a science is pre- 
eminently dependent on his skill in 
treating pulpless teeth. Unfortunately, 
this most important feature of dental 
procedure, instead of approaching its 
ultimate solution, has become of late 
more intricate than ever. 

After passing in 1909 from medicine 
to dentistry, I soon realized that most of 
the teeth that I had to treat were pulp- 
less. I must acknowledge that I was 
able to preserve but an_ insignificant 
percentage of such teeth, and I, there- 
fore, had to choose between empiricism 
and science. The latter alternative in- 
volved the solution of the problem. I 
fully realized that this task would be 
a hard one. Before starting to work, I 
felt that I had to break with all past 
methods. I felt that there was some- 
thing about all of them with which I 
could not agree, and that the solution of 
the problem would account for the 
doubt I had. 

The first conclusion which could be 
drawn from the situation was that the 
problem would have been solved long 
ago had its solution been entirely de- 
pendent on subtle office-desk research 
work. It seemed, therefore, indispen- 


A N ambitious practitioner must 


*Matic, P.: The Problem of the Pulpless 
Tooth, Zagreb, 1926. 


sable to put the matter as plainly as 
possible. 

The starting-point was the sentence: 
“Root-canal treatment is nothing but 
a sterilization of a circumscribed space.” 
Its correctness was beyond dispute. It 
meant, moreover, my own emancipation 
from foreign influence with regards to 
the further conclusions. 

The first question to be answered, 
was: Why do we succeed in healing 
infected teeth in a series of cases not- 
withstanding the variety of methods, 
while in another series of cases the 
methods fail all together? 

The answer could be only this: In 
a certain series of cases, the germs are 
destroyed, and in others, they are not. 

As in my experiments the same steril- 
izing agent was always employed, there 
was only one explanation for the fore- 
going fact; i. e., sometimes the agent 
reached the bacteria and sometimes it 
did not. 

And again: As the single-rooted teeth 
are less obstinate than the multirooted 
ones, the question arose: Why does the 
agent reach the bacteria in single-rooted 
teeth more easily than in multirooted 
ones? 

Obviously, we have to deal with a 
mechanical hindrance, due to the struc- 
ture of the roots in question, the tracti- 
bility on the part of single-rooted teeth 
being due to the fact that their canals 
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are large and straight and therefore 
more accessible to the agent, while the 
canals of multirooted teeth are twisted 
and constricted and therefore less ac- 
cessible to the agent. 

Now, the fact that among the single- 
rooted teeth themselves there are about 
50 per cent which must be considered 
as being rather obstinate was of great 
importance. Referring to what we 
found to be the cause of negative re- 
sults, it was logical to seek for the me- 
chanical hindrance which prevented the 
agent from reaching the bacteria only 
in the narrowest part of the root-canal, 
i. e., in the apex. In other words, the 
following conclusion could be drawn: 
The agent can reach and destroy the 
bacteria only when the narrowest part 
of the root-canal happens to be ac- 
cessible to the agent. 

This conclusion was submitted to a 
practical test. A number of incisors 
were treated in the usual way after 


thorough cleansing of their root canals, 
and it could be proved that in all cases 
showing positive results, the apical part 
of the root canals as well as the fora- 
mina happened to be open; and, vice 
versa, in all cases showing negative re- 
sults, the apical part of the root canals 
as well as their foramina were found 
obstructed. 

To obtain wholesale positive results, 
I had only to imitate Nature. I opened 
every foramen at the beginning of the 
treatment and I never failed to get 
positive results. This I accomplish with 
the well known Beutebrock drill. 

Gradually and eventually, the feel- 
ing of uncertainty could be replaced 
by this rule: Whenever the apical for- 
amen is obstructed, it must be opened 
artificially; for only thus can be se- 
cured the thorough sterilization not 
only of the root canal but, what is still 
more important, also of the periapical 
tissue. 
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BRIDGE ABUTMENTS ON VITAL TEETH* 


By J. RUSSELL MITCHELL, D.D.S., Atlanta, Georgia 


OSSIBLY nothing has_ brought 

greater relief to both patient and 

dentist than the principle of making 
gold fillings out of the mouth from a 
pattern and inserting them by cementa- 
tion instead of hammering as was 
necessary with the cohesive gold res- 
toration. However, the ease and com- 
fort of the procedure has made room 
for careless work and a failure to de- 
velop technical skill on the part of the 
dentist himseif which must be looked 
on with regret. To speak plainly, we 
fear that the average dentist of today 
has not developed that high degree of 
workmanship and skill which was so 
manifest in the old masters in the work- 
ing of soft and cohesive gold. Many 
of the fillings these men placed in the 
mouth thirty and forty years ago still 
bear witness to their skill. Will the 
class of fillings we insert today be a 
source of glory or of shame to us in the 
next generation? 

If our restorations fail to endure, the 
fault is not with the principle of the 
inlay but rather with our failure to 
apply that principle properly. The 
undercuts which were possible, though 
not necessary, with the old foil fillings 
made them very adherent. The inlay 
must be anchored by sound mechanical 
principles in order to compensate the 


*Read before the Section on Partial Den- 
ture Prosthesis at the Seventh International 
Dental Congress, Philadelphia, Pa., Aug. 26, 
1926. 
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fact that there can be no undercuts. 
Among other things, I shall, in this 
paper, make a plea for a more practical 
construction of inlays and abutments. 
Ideals are good, but a procedure which, 
though it may not be ideal, is practical 
and gives results in the hands of the 
average operator is better than a plan 
which is beyond the technical skill of 
most of us, and is therefore a failure. 

The day of devitalization of teeth 
for insertion of bridges in order to 
avoid a display of gold is past. Pulp- 
less teeth are potential foci of infection, 
and though we are not in the class who 
condemn them without an effort to 
save them, we believe a vital tooth is 
far better as an integral uni* or an 
abutment tooth than a pulpless one. 
Furthermore, the skill required in satis- 
factory root-canal work is lacking in 
many. We feel sure that no argument 
is necessary to convince one that if a 
satisfactory filling or abutment can be 
made without devitalization, it is cer- 
tainly to be desired. 

Since the principles and technic of 
construction of inlays and inlay abut- 
ments have so many things in common, 
we shall treat the entire subject as one, 
outlining some ideas of anchorage which 
experience has taught us are both prac- 
tical and necessary for continued service. 

PINS 


We have found the judicious use of 
pins in anchorage one of the best means 
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of retention. We do not feel that an 
abutment is secure without a pin or two 
except in those long teeth which will 
allow a large frictional wall retention 
above the gum, or in very short bridges, 
that is, not over a three-tooth bridge, 
such as supplying one missing tooth. 
Even then, unless there is a safe length 
above the gum and a mesioclusodistal 
inlay, or a three-quarter crown is used, 
we believe in a pin. Someone has esti- 
mated that the retention power of ce- 
mentation in inlays is increased ten 


Fig. 1.—Teeth in which the use of pins 
for anchorage is difficult or contraindicated. 


times with the use of a pin. We like 
to be safe when such safety can be 
secured easily and without danger to 
the life or esthetic appearance of the 
tooth. We use the pin in all anterior 
inlays involving the incisal edge 
whether they are abutments or not, with 
the possible exception of the single in- 
lay on the distal side of the upper cus- 
pid, where a simple dovetail will give 
the necessary retention. But we have 
had the embarrassment of recementing 
even these after from three to five years. 
Pins obviate this embarrassment. But 
do not pins devitalize teeth? We 


answer, unqualifiedly, no, if they are 
properly used. Sometimes a filling alone 
will destroy the pulp, but we do not 
stop filling the teeth because of that, 


Fig. 2.—Use of the diagonal pin for re- 
tention. 


There are a few teeth in the mouth 
which are difficult to prepare for pin 
anchorage (Fig. 1). Among them is 
the upper first bicuspid, because of its 
constricted neck, which many times has 
the appearance of a figure eight. Then, 
the lower anteriors, owing to their 
smallness, are not easy to prepare, but 
we have used them continuously, with 
satisfaction. Lower first bicuspids are 
better adapted for three-quarter crowns 


Fig. 3.—Tooth conditions demanding a 
variation in plan of retention for hoods. 


than are pinlays, owing to their posi- 
tion, inclination toward the tongue, con- 
stricted neck and short lingual cusp, 
though there are cases in which even 
they may be used satisfactorily. One of 


fre 

| 

| 

ch 


Mitchell—Bridge Abutments on Vital Teeth 


the chief difficulties in the use of pins 
in the cervix of teeth with constricted 
necks is to prevent the point of the pin 
from passing out into the peridental 
membrane. However, this accident is 
not necessarily fatal to the tooth. 
Another factor in pin anchorage 
which has been a great aid in retention, 
especially where we wish to use an in- 
lay abutment in a molar without making 
a mesioclusodistal or a three-quarter 
crown, is the diagonal pin (Fig. 2). 
This is especially applicable to lower 


A 


andrel “*¢ Disks 


Fig. 4.—Instrumentarium for hoods. 


molars. The inlay is made and cast in 
the usual way, a pin being placed in the 
cervix, After the bridge is made, an 
opening the size of 18 or 20 gage wire 
is cut diagonally through the dovetail 
and about | mm. into the tooth struc- 
ture. A pin is fitted through the open- 
ing and to the bottom of the extention 
into the tooth structure. When the 
bridge is finally set, the pin is inserted 
while the cement is still soft, and when 
it is hard is polished down even with 
the surface of the inlay. This gives a 
maximum retention with a minimum 
loss of tooth structure. 

Other general principles in prepara- 
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tion and retention which we all know, 
but many times neglect, concern the 
square base; approximate parallel walls; 
use of the dovetail; extension for pre- 
vention, and bevel margins. 


PREPARATION OF TEETH FOR HOODS 


In constructing a hood on anterior 
teeth, we use the cast hood exclusively, 
believing it is more accurate and more 
easily made, and because it can be made 
anatomic. Either the three pin or the 
pin and groove may be used. In de- 
termining which to employ, we allow 


% 
Slabhina Cus pid. 
Fig. 5.—Right and wrong method of 


planing a cuspid from an esthetic standpoint. 


the condition of the tooth to guide us 
(Fig. 3). 
If there 
cavities, we use a pin in the central 
lingual portion of the cervix and a 
staple groove. If the tooth is approxi- 
mately perfect, we use the three pin, 
with possibly a slight groove just lingu- 
ally to the incisal edge, exercising care 
in leaving the labial enamel plate sup- 
ported by dentin. With a large cavity 
on one side, two pins and a single 
groove would be indicated. Fillings 
may be easily grooved, while pin holes 
in them are difficult to make and do 
not afford the same anchorage. It is 
needless for me to add that, in leaving 
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a filling and grooving it for retention, 
we must assume responsibility for it. 


THE PIN AND GROOVE HOOD FOR AN- 
TERIOR TEETH 

Figure 4 shows the instruments 
needed. With a Joe Dandy disk, the 
tooth is planed or slabbed, so there will 
be only a hair line of gold passing the 
contact point (Fig. 5). In some special 
cases, the planing may be all lingual, 
showing no gold labially (Fig. 6). 


Fig. 6.—Satisfactory way of applying a 
three pin hood to the upper anterior teeth 
without any display of metal. 


Next, the bite is relieved with a 
coarse carborundum 
inch thick (Fig. 


relief need not 


one-half inch 
wheel, one-eighth 
7.) The 


1 mm., and, in cases of bad lingual 


exceed 


abrasion in the upper teeth, it may 
be taken almost entirely off the in- 
cisal edge of the lower teeth (Fig. 8). 
With a No. 29 Miller point on a 
straight handpiece, a depression is sunk 
midway of the mesiodistal aspect of the 
tooth in the lingual region of the cer- 


vix (Fig. 7). With a No. 1 round bur 
in a straight handpiece, a hole, about 
2 mm. in depth, is sunk parallel 
to the long axis of the tooth. In some 


Fig. 7.—Further steps in preparation of 
a pin and staple hood. 


cases we use a No, 2 round bur. With 
an inverted right angle No. 37 bur or 
preferably a Miller point No. 36, a 
groove is cut along the incisal edge, 
avoiding mutilation of the labial enamel 
plate, and thus eliminating a display of 
gold. Next, with a No. 701 or 702 
tapering crosscut bur, according to the 
size of the tooth, a groove is cut 


Fig. 8.—Cases of lingual abrasion of the 
upper anterior teeth where the grinding re- 
lief may be done on the incisal surface of 
the lower teeth. 


parallel to the incisal two-thirds of the 


labial enamel plate (Fig. af These 
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grooves should slightly converge as they 
approach the incisal region, All ground 
surfaces are thoroughly polished and the 
enamel margins beveled with sandpaper 
or emery disks. The tooth is now ready 
for the wax pattern. 
THE THREE PIN HOOD 

To the point of making the groove, 
the construction is the same as the pin 
and groove hood. Instead of making 
one depression with a Miller point No. 


Fig. 9.—Preparation for a three pin hood. 


29, three are made, the one described 
in the cervical portion and two other 
straddling the pulp (Fig. 9). In some 
cases, it is desirable to make a slight 
groove just lingually to the incisal edge, 
but it is not necessary in every case. 
Pin holes are cut in the three depres- 
sions to the depth of about 2 mm. 
with a No. 1 or 2 round bur, ac- 
cording to the case. It is very neces- 
sary that these three pin holes be cut 
parallel to each other and also to the 
long axis of the tooth. The ground 
surfaces are polished with disks, and 
the case is ready for the wax pattern. 


MAKING THE WAX PATTERN FOR AN- 
TERIOR HOODS 


In the jaws of a cone socket plier, 
one end of a piece of 20 or 21 gage 
iridioplatinum wire or its equivalent is 
flattened (Fig. 10). About 2 mm. 
beyond this flattened portion, the 
wire is cut. The flat end is grasped in 
the serrated beaks of the cone socket 
plier and about one-third of the pin is 
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Fig. 10.—Preparing pins for retention; 
advantages of tapering the pins. 


sharpened or tapered with a Joe Dandy 
disk. If a three pin hood, three pins are 
prepared in this manner. A band for 
a No. 8 ivory matrix is fitted to the 
case and then inside of the matrix 
band, and the ground surface of the 
tooth is lubricated with clove oil. We 
recommend this oil as it is a pulp seda- 
tive and also volatile. Next, the pins 
are inserted, and the matrix band is 
placed in position, the assistant holding 
it firmly while the operator warms the 
wax, and carrying it well into place. 
The wax is prepared with a warm tip 
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and a cooler portion to act as a plunger. 
It is held firmly for one minute and is 
then chilled. with moderately cold 
water, not ice water. The case 
is partially trimmed before the band is 
removed and it is completed after the 
matrix is removed. It is trimmed ap- 
proximately correctly, and the opposing 
teeth are covered with a white substance 
such as prepared chalk or plaster and 
the patient is asked to close gently. A 
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Fig. 11.—Practical points in quickly seat- 
ing a cast hood or crown. 


white spot at the contact point will 
enable you to scrape accurately. Never 
have patient bite into a compound wax 
pattern unless it is surrounded by a 
band, as this will almost always re- 
sult in distortion or break the wax. The 


pattern is finished and removed, a No. 
20 gage copper sprue wire being em- 
ployed. It is a good practice to try 
complex patterns in the cavity several 
times, removing the sprue wire each 
time to avoid distortion. A copper wire 
heated gently at a safe distance from 


the pattern makes this procedure very 
simple. Many little spicules or nodules 
of wax may be removed in this man- 
ner, which makes the finished cast 
smoother, If the pattern is satisfactory, 
it is washed thoroughly with moderately 
cold water, and a small amount 
of alcohol on a pledget of cotton 
eliminates the residue of oil, though 
this is not absolutely essential, as clove 
oil is volatile. 


Fig. 12.—The McBoyle attachment, or 
modified three quarter crown. 


INVESTING 'THE WAX PATTERN, AND 
CASTING 

The wax pattern is placed on the 
sprue former and is coated with an in- 
vestment of a fine texture, which is 
worked until rather thick, a_ slight 
amount of salt being added to hasten 
setting. It is allowed to set for about 
five minutes, or until the bright glisten- 
ing appearance produced by the moisture 
gives away to a dull appearance. Next, a 
second investment is mixed and the 
first moistened before being inserted 
into the cup containing the second mix. 
This is allowed to stand for an hour, 
though fifteen minutes will suffice for 
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a rush case, and is then placed in a wax 
eliminator, or a pair of large pliers, the 
wax being rapidly eliminated over a 
large Bunsen burner. The operator con- 
tinues to hold the case over the flame 
until the moisture fails to gather on the 
surface of a mirror. The case is allowed 
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ADJUSTING THE CAST 


Regardless of the testimony of many 
that they consistently make large gold 
casts which may be put to place with 
simple thumb pressure, our experience 
is that mesioclusodistal inlays and hoods 
usually require some adjusting. Grooves 
have a tendency to make the cast hard 


Fig. 13.—Abuses of the shell crown. 


to cool until it can be held in the hands 
if time will permit. Casting is done in 
the usual way, avoiding overheating of 
the gold. The above-described method 
of investing, known as the Knapp 
method, has proved very satisfactory in 
our hands. We adopted it because we 
believe that it is possible to standardize 
this technic, as all wax is eliminated at 
once in the same length of time re- 
gardless of the amount, and_ hence 
every case may be subject to the same 


Fig. 14.—Preparation for a shell crown 
to a line above the gingiva. 


treatment. When carbonization is at- 
tempted, the time required depends 
entirely on the quantity of wax in- 
volved, and as it is hardly possible to 
determine the quantity in each cast, the 
burning out cannot well be standard- 
ized. 


Fig. 15.—Anatomic shell crowns. 


to adjust if no additional grinding is 
done. We follow the practice of taking 
a tapering cross-cut a size larger than 
the one used in making the groove and 
simply blunting the sharp edges (Fig. 
11). Pin holes are also slightly counter- 
sunk. In cases of extreme sensitiveness 
in which procain is used in the prep- 
aration, this is done immediately after 
the pattern is removed and _ safely 


Fig. 16—Making amalgam die for the 
indirect method of making shell crowns. 


covered with the first investment, and 
the case is then covered with 
tooth tint temporary stopping. An- 
other thing which may prevent the cast 
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going to place is bubbles on_ the 
inner surfaces of the cast. These ac- 
cidents occur very seldom with the 
Knap} technic, but are to be looked for 
in case they do occur. The bubbles are 
removed with a fine cross-cut taper or 
inverted cone bur as the case may de- 
mand. The case is pickled thoroughly 
two or three times in hydrochloric acid 
solution. These simple practical points 
nearly always allow the case to be easily 
and quickly seated. If there is still a 


Fig. 17.—Pouring or mounting the cast 
with amalgam die in position. 


slight failure of seating, with a small 
tube of dark blue water color paint 
(Fig. 11) and a camel’s hair brush, the 
inner surface of the cast may be painted. 
The tooth is dried and the cast placed in 
On removal, a blue spot on 
the tooth will show exactly where the 
cast is binding. ‘This is relieved slightly 
with an emery disk or Miller stone, and 
the case is tested again. 

Many no doubt will criticize this 
technic, and say that if the preparation 
had been correct, such procedure would 
not be necessary. Granting that they 
are right, experience has taught, as 


position. 
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stated before, that practical ideas are 
better than unattainable ideals, and we 
believe that the average practitioner of 
dentistry is not able to develop such a 
perfect technic of preparation as to 
render adjustments unnecessary. To 
illustrate my point: we recognize that 
it is possible to finish the inside of 
cavities with Arkansas stones and disks, 
and to polish them with pumice until 


Fig. 18.—Method for making a full cast 
shell crown using gold or platinum foil for 
a coping, 


they are smooth. We also recognize 
that this takes a great deal of time, and 
is more or less painful to the patient. In 
the ordinary preparation of a cavity, 
we finish the margins smooth, but the 
coarse stones and burs leave little in- 
visible crevices which the elastic wax 
pattern will pull over, but the gold cast 
will not. This is one obvious reason 
why the cast does not go to place with 
the ease with which the pattern is re- 
moved. By going over the inner surface 
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of the cast, the operator can take off 
these little projections in a few minutes, 
and we have found this procedure neces- 
sary only in those cavities involving 
three or more tooth walls. We believe 
that it is more practical to make a five- 
minute adjustment than to spend an 
extra thirty minutes in preparation, and 
then possibly have to make the adjust- 
ments just the same. 

Failure in getting consistently ac- 
curate casts may be summed up as due to 
(1) faulty preparation; (2) faulty in- 
vestment; (3) warping the wax pattern, 
and (4) overheating the gold. 

Plaster is a peculiar substance. The 
same brand behaves differently without 
apparent reason. Combinations with the 
same proportion of sand or silex vary 
in heat resistance, “etc. We feel sure 
that a perfect investment would do 
more to avert failure than any other one 
thing. When a bad can of investment 
compound falls into your hands, throw 
it aside and try another. 

Many cases are ruined before in- 
vesting by: (1) failure to force the 
wax to all points of the cavity; (2) 
letting it crawl away after it is placed; 
(3) warping by carving after the bands 
are removed without chilling the wax; 
and (4) allowing the patient to bite 
into the pattern after the bands are re- 
moved, thus forcing wax away from 
cervical contact. 

It is possible with an undercut that 
the wax pattern can be removed, be- 
cause of its elasticity. The gold cast 
will not return to place because of this 
undercut. 


THE MODIFIED THREE-QUARTER 
CROWN 
The three-quarter crown has been a 
difficult abutment piece to construct and 
adjust satisfactorily, especially on the 
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molar teeth. For years, we have been 
using mesioclusodistal inlays and have 
found them satisfactory except for oc- 
casional loosening of one of the cavities, 
either mesial or distal, resulting in a 
sensitive feeling during masticating, 
though the inlay is apparently tight. ‘To 
overcome this, we began cutting a much 
larger and deeper connection across the 
occlusal surface, which seemed to be an 
unnecessary sacrifice of tooth structure 
and also made the tooth more sensitive 
and for a longer period, and hence was 
not entirely satisfactory. About three 
years ago, we began to use what we call 
a modification of the three-quarter 
crown (Fig. 12) which is simply a 
mesioclusodistal inlay with a connecting 
cast plate around the lingual surface ex- 
tending superiorly-inferiorly from a 
prepared shoulder made beyond the crest 
of the lingual curvature toward the 
cervix, and extending as far occusally 
as the bite will permit, but leaving the 
lingual cusps intact. With this construc- 
tion, the occusal groove need not be 
wide or deep, and the use of pins is not 
necessary. We have found this anchor- 
age very satisfactory for bridgework in 
posterior teeth. 

GOLD SHELL CROWNS—USES AND 

ABUSES 

The old shell crown has, for years, 
been the dependable abutment for 
bridges for the average dentist. It is 
not ideal, but for strength and dura- 
bility it has proved its worth. We oc~ 
casionally see bridges which have given 
service for twenty-five or thirty years 
anchored with shell crowns. We have 
never seen one of such long life 
anchored with inlays, though we recog- 
nize that inlays for abutments were not 
in general use twenty-five years ago. 
The fact that some dentists abuse the 
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shell crown by miserable preparation 
and construction should not be charged 
against the principle. ‘These same men 
would probably do worse if they at- 
tempted an inlay abutment. We be- 
lieve shell crowns can be made so that 
they will fit the tooth and do little if 
any injury to the mouth. As long as 
dentistry is practiced, the shell crown 
will no doubt be used by some, and 
therefore, in our efforts to be helpful 
and practical, we wish to help you to 
make better shell crowns. The most 
serious abuses in shell crowns are: (1) 
failure to fit the band tightly around 
the neck of the tooth, owing largely to 
faulty preparation (Fig. 13), and (2) 
lack of anatomic form. The first ob- 
jection can be obviated by preparing the 
tooth in such a way that the band may 
be fitted just above the gum line in- 
stead of under it (Fig. 14). This will 
eliminate the necessity of cutting away 
so much of the tooth, and will also 
enable the operator to see when he has 
the band fitted. This plan of construc- 
tion is simplified by the indirect or semi- 
direct method, which is_ described 
below. On the question of anatomic 
form, volumes might be written, but we 
can only say here that simple justice to 
the patient demands that the dentist 
make an honest effort to restore, in the 
abutment crown, the form of the tooth 
that was mutilated (Fig. 15). This 
can be done largely by plier manipula- 
tion. Added to this may be the casting 
process and even soldering on contact 
points, buccal and lingual curvatures, 
etc. The principal thing necessary, we 
believe, is for the dentist to learn some- 
thing about tooth form. There are 
many men who could not carve a tooth 
that would be recognized as such. We 
are glad that our colleges are giving 
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more thought and study to this and are 
now providing their students a thorough 
course in this very important subject. 
In the preparation of a tooth for a 
shell crown, the occlusal surface should 
be modified in conformity with the 
shape of the tooth, and not simply 
ground down flat as is so often the case. 
We believe that the cast occlusal sur- 
face makes it possible to restore more 
nearly the incline planes and grooves 
nature placed there for a wise purpose. 
The buccal and lingual curvatures are 
intended to keep the food free from 
direct contact with the gingival margin, 
and when they are disregarded, the gum 
margin will show irritation, no matter 
how well the band fits. In fact, we be- 
lieve that lack of* anatomic form is a 
greater fault than lack of adaptation. 
Many methods of construction may 
be followed, two of which are described 
below: (1) the banded crown with a 
cast occlusal surface; and (2) the com- 
plete cast crown. In the latter con- 
struction, a metal die is almost essential 
(Fig. 16), and a semidirect method 
should be followed. In. the former, 
we work directly from the mouth. 
First Method. In the band with cast 
occlusal crown, a ferrule of 22-30 
gold plate is fitted to the line of prep- 
aration on the die or in the mouth, and 
then, with plier manipulation, a proper 
buccal and lingual curvature is obtained, 
and mesiodistal contact points are 
established. The buccal groove of 
grooves are also determined in the 
mouth. A flat mold of softened inlay 
wax is placed over the band, which has 
been cut to the proper distance of 
about 1 mm. or less from the opposing 
occlusal surface, and the patient 1s 
asked to bite into the wax, and the oc- 
clusion is approximately established. 
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Then the case is removed and carved 
to occlusal form. The wax is still 
further relieved at points of occlusal 


contact, as the elastic wax will compress ° 


under the bite and the gold will not, 
and hence will be too high. The crown 
should be cast of a good gold alloy, not 
of scrap bridges. With a small piece of 
20-carat solder, the cast occlusal sur- 
face is attached to the band and the case 
is finished in the usual way. 

Second Method. An amalgam die is 
prepared and mounted in plaster oc- 
cluded casts on an articulator (Fig. 17), 
and one one-thousandths gold or plat- 
inum foil is burnished over the amal- 
gam die to within 0.5 mm. of the line 
of preparation (Fig. 18). Over this 
coping, the desired tooth form is molded 
from inlay wax, carried fully to the 
line of preparation, which is beyond 
the margin of the foil. This enables a 
better cast without overheating the gold. 
It is difficult to cast a feather edge of 
gold against any metal. The case is 
tried in the mouth, occlusion and con- 
tact point being adjusted and the wax 
relieved at the occlusal contacts, and 
is cast a standard gold alloy. This 
crown will require swaging on the die 
after it is cast to seat it with ease. 

Instead of platinum foil, a coping 
may also be made of 38 or 40 gage 
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platinum plate and all seams soldered 
with platinum solder, which may 
be used instead of foil. If this 
coping is allowed to extend below 
the wax form in this particular method 
of construction, it will insure against 
any gold casting on the inner surface, 
and the finished crown will go to place 
with the ease with which the coping 
alone was adjusted. In casting this 
type of crown, the gold must be heated 
beyond the usual temperature to insure 
the,even distribution of the gold around 
the feather edge at the cervix. 

The margins of each abutment piece 
are finished thoroughly before the im- 
pression is taken for the bridge. 
Especially is attention given to the mar- 
gins abuting the pontics, as they can 
never be finished after the bridge is 
inserted with the ease and thoroughness 
with which they may be before the im- 
pression is taken. 


CONCLUSION 


Let me add a plea for a better finish 
to all our work. Let us learn thesdiffer- 
ence between a polish and a shine. 
Haste today is destroying many things, 
and among them artistic and otherwise 
beautiful restorations in dentistry. It 
takes time to finish, but we believe it is 
one of the real distinctions between a 
dentist and a pseudodentist. 
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TUMORS AND CYSTS OF THE JAWS AS DISCLOSED 
BY ROENTGENOGRAMS, AND THEIR TREATMENT* 


By ROBERT H. IVY, M.D., D.D.S., F.A.C.S., Philadelphia, Pennsylvania 


T is my purpose to discuss some sur- 
| gical conditions occurring in the 
jaws, in which the roentgen ray 
plays an important part in diagnosis. ‘It 
is hardly necessary. to repeat what has 
so often been pointed out, that the 
roentgenologic examination is only an 
aid in the making of a diagnosis and is 
to be used in conjunction with the clin- 
ical aspects of the case under consid- 
eration. If one attaches preponderant 
importance to the roentgen-ray findings 
and neglects the clinical side, serious 
errors will frequently be made. 

Abnormalities of the mouth and jaws 
in which the roentgen ray is of value 
as a diagnostic factor may be divided 
into four principal groups: (1) devel- 
opmental; (2) inflammatory; (3) neo- 
plastic, and (4+) traumatic. 

The subject is so broad that it will 
be necessary to limit this discussion to 
one group, namely, the neoplastic. 

Nearly all of the tumors that can 
arise in any of the bones of the body 
may be found in the jaws. There are 
also certain tumors and cysts which are 
peculiar to this region. C. W. Wald- 
ron, in a recent report to the American 
Association of Oral and Plastic Sur- 
geons, finds that, of the nine tumor 
divisions in the nomenclature of bone 
tumors suggested by the Committee on 


*Read before the Midwinter Clinic of the 
Chicago Dental Society, Jan. 27, 1927. 


the Registry of Bone Sarcoma, six oc- 

cur in the jaws. On the basis largely 

of Waldron’s classification,’ these divi- 

sions of jaw tumors, with their sub- 

groups, may be stated as follows: 

I. Osteogenic tumors. 

1, Benign 

(a) Exostoses (torus palatinus, etc.). 

(6) Osteoma. 

(c) Chondroma. 

(d) Fibroma. 

Malignant (osteogenic sarcoma). 

(a) Medullary and subperiosteal. 

(b) Periosteal 

{c) Sclerosing or ossifying (Army 
Medical Museum). 

II. Parosteal sarcoma. These sarcomas arise 
in the structures close to the jaw and in- 
vade the jaw secondarily. 

III. Benign giant-cell tumor. 

IV. Parosteal carcinoma. These tumors arise 
in epithelial structures close to the jaw 
and invade the bone secondarily. 

V. Osteitis fibrosa cystica. Three cases of 
this condition affecting the jaws are on 
record (Potts and Hatton, Galvin and 
Sisk). They may be found in a inore or 
less solid, precystic stage. 

VI. Miscellaneous group. Inflammatory con- 
ditions that may simulate tumors, 

(a) Osteoperiostitis. 
(4) Leontiasis ossea. 


bo 


In the present discussion, it is perhaps 
advisable not to dwell too long on the 
still somewhat confused classification, 
but to describe the clinical and roent- 
genologic characteristics of some of the 
varieties which have come under my 
personal notice. 
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Ivy—Tumors and Cysts of the Jaw 


Osteoma. — These benign bony 
tumors are more commonly found in 
connection with the maxilla than with 
the mandible. ‘They form dense, pain- 
less, circumscribed enlargements, slow 
in growth, pushing out from the sur- 
face of the bone. 
ter, clinically and radiographically, will 
distinguish them from sarcomas and 


Their dense charac- 


cysts. 

I have treated two cases of osteoma 
or benign bony enlargement limited to 
the condyloid process of the mandible. 
This appears to be a rather rare con- 
dition since only one similar case could 
be found in the literature,’ until the 
appearance last year of an article by 
Gruca and Meisels’ in which they 
described three cases of their own and 
collected fourteen from the literature. 
Eckert’s case has been mentioned by 
several other writers, notably Perthes® 
and Scudder.* Bony enlargement of 
the condyloid process presents a definite 
clinical syndrome; viz., slowly progres- 
sive vertical enlongation of one side of 
the face, the chin being pushed over 
toward the opposite side, failure of the 
upper and lower teeth on the affected 
side to meet, and practically no inter- 
ference with motion of the jaw. There 
may be some pain in the region of the 
The 
enlarged condyle may be palpated, and 
will be revealed by roentgen-ray exami- 
nation. The treatment is by excision 
of the condyle. ‘This produces imme- 


1. Eckert, E.: 
674, 1899. 


Beitr. z. klin, Chir., 23: 
2. Gruca, A., and 
Surg., 83: 755, 1926. 
3. Perthes, G.: Injuries and Diseases of 
the Jaw, Stuttgart, 1907, p. 127. 
4. Scudder, C.: 
1912, 
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diate restoration of the normal contour 
of the face and occlusion of the teeth. 
The operative incision is the same as 
for ankylosis of the mandibular joint. 

Fibroma.—-This condition occasion- 
ally starts within the substance of the 
painless, 


causing a_ slow, 


Preoperative diag- 


mandible, 
localized expansion. 
nosis from slowly growing sarcoma is 
often difficult. The ray 
shows a well-defined oval area of in- 
complete bone decalcification, — easily 
distinguishable from the picture of a 
cyst where the well-outlined area shows 
total absence of bone. ‘The treatment 
is exposure of the growth by removal of 
bone, and shelling out the 


roentgen 


cortical 
tumor. 

Osteogenic Sarcoma.—This is a ma- 
lignant tumor of bone, and, when start- 
ing in the medullary portion, causes a 
smooth painless expansion of the corti- 
cal plates of varying rapidity. If per- 
mitted to continue, the cortical plate 
will be perforated, with invasion of the 
surrounding soft tissues. In the upper 
jaw, these growths rapidly invade the 
maxillary sinus, with later involvement 
of the nasal fossae and other sinuses. 
The differential diagnosis is chiefly to 
be made from cyst and from benign 
giant cell tumor. The osteogenic sar- 
coma usually grows more rapidly than 
the growths mentioned. The roentgen 
ray shows incomplete bone destruction 
with irregular margins. In_ benign 
giant-cell tumor, the roentgen ray 
shows more complete bone destruction, 
with comparatively well-defined mar- 
gins. cyst shows a_ well-defined 
radiolucent area. Needle puncture will 
obtain fluid in the case of cyst. In 
many of the slow-growing sarcomas of 
the jaw bones, metastases do not occur 
until late, and the prognosis is regarded 
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as more favorable than in sarcomas of 
other bones. 

Treatment.—Combined treatment by 
surgery, roentgen rays and radium is 
regarded as giving the best hope for 
cure. When resection of a large por- 
tion of the mandible is contemplated, 
the possibility of maintenance of the 
proper relationships of the remaining 
bone segments by appliances to mini- 
mize deformity and impaired function 
should be taken into consideration. 
There is often undue haste in complete 
resection of a portion of the mandible 
for a tumor, without careful study of 
its exact nature, when a more conserva- 
tive operation would cure the disease 
just as well and, at the same time, pre- 
serve function and appearance. 

Benign Giant Cell Tumor.—This 
usually occurs on the gum in the form 
of epulis. It may also involve the in- 
terior of the bone, usually the mandible, 
causing expansion of the external plate. 
In the presence of a slowly enlarging, 
painless, expansile swelling of the 
alveolar portion of the bone, the possi- 
bility of a benign giant cell tumor 
should be considered. If the cortical 
plate of bone becomes perforated by the 
tumor, the mass willl have the typical 
purplish color seen in the giant cell 
epulis. On roentgen-ray examination, 
the appearance may closely resemble 
that of cyst, but the margins are less 
well defined and bone may not be com- 
pletely absent. On incision, the giant 
cell tumor tissue has a characteristic 
dark red or “currant-jelly” color and 
consistency, as contrasted with the more 
malignant sarcomas, whose tissue is usu- 
ally pale. By these clinical and roent- 
genologic features, diagnosis is nearly 
always possible. Microscopically, the 


tumor consists of a stroma of fibro- 
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cellular tissue, and scattered throughout 
are giant cells, which vary in size and 
have numerous nuclei grouped toward 
the center of the cell. Small masses of 
bone and cartilage may be found, also 
numerous areas of hemorrhage. There 
has been considerable confusion as to 
the proper classification of these 
growths. The term commonly used is 
giant-cell sarcoma, but the word sar- 
coma implies malignancy, and _ these 
growths are not malignant. Metastases 
from benign giant cell tumors of the 
jaws are unknown. The giant cell in 
this form of tumor differs from that 
found in true giant-cell sarcoma of the 
malignant type. Giant cell myeloma 
is not a very satisfactory term, because 
it implies derivation from the bone 
marrow; whereas, according to Stew- 
art,” the giant cells probably originate 
really from the osteoblasts of the 
periosteum. ‘The unfortunate applica- 
tion of the term “sarcoma” to the ordi- 
nary giant-cell tumor of the jaws has 
led to much unnecessary sacrifice of 
tissue, deformity and functional dis- 
ability through the performance of ex- 
tensive and mutilating operations, such 
as opening the face and complete sec- 
tion of the lower jaw. 

The treatment consists in scooping 
out the tumor mass from its bony bed, 
without encroaching extensively on 
surrounding healthy bone. 

Carcinoma of the jaws is always an 
extension of carcinoma from the sur- 
rounding epithelial tissues, such as the 
gum or mucous membrane of the max- 
illary sinus. The diagnosis, therefore, 
is bound up in the diagnosis of the pri- 
mary disease in the soft tissues, which 
can usually be made clinically, and in- 
volvement of the bone determined by 


5. Stewart, M. J.: Lancet, 2: 1106, 1922. 
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examination. It is important to know, 
from the standpoint of treatment, 
whether the bone is involved or not, 
and the extent of bone involvement. 
The roentgen-ray examination is fre- 
quently very valuable here. Carcinoma 
invading bone gives a very irregular 
ragged appearance in the roentgen-ray 
film. 

Treatment will not be dwelt on here. 
Suffice it to say that, as in other malig- 
nant conditions, radical surgery, com- 
bined with thorough radiation, gives 
the best results. 

Leontiasis Ossea—This is a diffuse 
enlargement of the bones of the face, 
notably the upper jaw. It is usually 
unilateral at first, but later may involve 
both sides. The etiology is unknown. 
The maxilla alone may be involved and 
presents a hard smooth swelling covered 
by normal gum tissue in the region of 
the molars and bicuspids. Later, this 
swelling becomes visible externally. 
The maxillary sinus is usually partly or 
completely obliterated by the bony mass, 
and in extreme cases the bone conden- 
sation extends into the ethmoid, sphe- 
noid and frontal regions, also blocking 
the nasal fossa. It is of importance 
that this disease be differentiated from 
more localized new growths, such as 
simple osteoma, sarcoma and cyst. This 
can be done by the roentgen ray, which 
reveals its extensive and diffuse char- 
acter. There is no known cure. It is 
possible, when the growth encroaches 
downward into the mouth or into the 
cheek, to remove the redundant portion 
by turning back a flap of mucoperios- 
teum, and paring down the bone to its 
normal contour with a chisel. 

Odontomas.—These growths are 
peculiar to the jaw bones. Warwick 
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James® defines an odontoma as a tumor 
derived from the cells concerned in 
tooth development. He points out that 
formerly the term odontoma was ap- 
plied to calcified masses alone. It was 
shown by Broca‘ that this conception is 
too narrow a view, and that uncalcified 
dental tissues can exist as tumors. At 
the present time, cysts arising from the 
cells concerned in tooth development 
are also included as odontomas. 


Classification—In 1914, a special 
committee of the British Dental Asso- 
ciation published a “Report on Odon- 
tomes,” in book form, and this, at the 
present time, is regarded as the most 
authoritative work on the subject. “The 
classification adopted by this committee 
may be said to include all possible forms 
of these tumors, and it is taken as the 
basis for classification in the present 
discussion : 

1. Epithelial odontomas, in which 
the abnormal development occurs in 
the dental epithelium alone. These are 
for the most part cystic; and are 
divided into three varieties: (a) ada- 
mantinoma; (4) dentigerous cyst, and 
(c) dental root cyst. 

2. Composite odontomas, calcified 
tumors, in which the abnormal develop- 
ment takes place both in the den- 
tal epithelium and the dental papilla, 
and sometimes in the dental follicle. 
Among the commoner subvarieties of 
this group are: (a) complex compos- 
ite odontoma; (4) compound com- 
posite odontoma, and (c) dilated 
composite odontoma. 

3. Connective tissue odontomas, 
composed of connective tissue tooth ele- 


6. James, W. W.: Bennett’s Science and 
Practice of Dental Surgery, 1914, p. 740. 

7. Broca, A.: Tr. in Review of Dental 
Surgery, 1872-1874. 
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ments alone: (a) cementoma, and 
(6) fibrous odontoma. 


EPITHELIAL ODONTOMAS 


Adamantinoma—This is the least 
common of the three forms of epithe- 
lial odontoma. It arises from the 
dental epithelium, usually with the 
formation of numerous cystic cavities 
(multilocular cyst), but sometimes con- 
sisting largely of solid tissue. ‘The 
portion of the jaw involved, usually 
the molar region of the mandible, but 
not necessarily so, is distended, contain- 
ing a lobular mass within a bony cavity, 
which may project from the alveolar 
border or extend into the surrounding 
soft tissues by perforation of the corti- 
cal plates of bone. The growth con- 
tains numerous cavities filled with a 
viscid brownish fluid. The cystic cav- 
ities vary much in size, and present a 
smooth lining with papillary projections 
which may partly or completely fill the 
cavity. “The septums between the cavi- 
ties consist of fibrous tissue and some- 
times bone. ‘The cysts possess a lining 
of flattened or spheroidal cells, and 
columns of epithelial cells may be 
found in the fibrous stroma. Cells of 
a columnar character are seen in places, 
resembling the columnar cells of the 
enamel organ, surrounding spaces con- 
taining a substance appearing like 
stellate reticulum. These histologic 
characteristics clearly indicate the de- 
rivation of the tumor from the enamel 
organ. The epithelial cells have been 
known to take on an invasive character, 
thus resembling carcinoma, though me- 
tastases are extremely rare. In general, 
the tumor may be regarded as benign, 
with remote malignant possibilities. It 
may be found at any age. The diagnosis 
from other expanding growths of the 
jaws, such as sarcoma, benign giant 


cell tumor and other varieties of cyst, 
can usually be made by the roentgen- 
ray picture, which shows the growth 


‘divided by fine bony trabeculae into 


numerous compartments. Sometimes, 
histologic examination is necessary to 
distinguish it from sarcoma, 

Treatment consists in complete re- 
moval of the growth, which can usually 
be enucleated from the surrounding 
bone. It is important that all of the 
epithelium be removed, or it will con- 
tinue to grow. 

Dentigerous Cyst—This is a be- 
nign hollow tumor due to proliferation 
and degeneration of cells of the enamel 
organ before eruption of a tooth, which 
lies partially or completely developed 
within the cyst cavity. The term “den- 
tigerous” means tooth-bearing and 
should only be applied to this variety. 
The term “follicular cyst,” sometimes 
applied to these growths, is not so suit- 
able, because the origin is not from the 
entire dental follicle, but from the 
enamel organ only. These cysts are 
usually first manifested about the period 
of eruption, nearly always in connec- 
tion with permanent teeth. Any tooth 
may be involved, most commonly the 
cuspid, then the mandibular third molar. 
The growth consists of a fibrous cap- 
sule lined with epithelium, filled with 
viscid, straw colored fluid, and having a 


fully or partly developed tooth project- . 


ing into the cavity. A cyst of this 
character may arise in connection with 
a supernumerary tooth. The crown of 
the tooth is usually exposed in the cyst 
cavity, and the root embedded in the 
neighboring bone, the capsule being at- 
tached to the neck of the tooth. 
Symptoms and diagnosis: There is a 
gradually increasing painless swelling 
of the jaw bone, usually involving the 
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outer plate especially. Later, the bone 
is thinned, giving the characteristic 
parchment or celluloid feeling. ‘The 
absence of a tooth from the series is a 
point of significance. Suppuration may 
occur. The radiogram shows a clear 
area of absence of bone, with well de- 
fined margins, containing the unerupted 
tooth. 

Treatment consists in complete re- 
moval of the cyst with its capsule, and 
usually extraction of the tooth, if this 
is malformed or in such malposition 
that it cannot be brought into correct 
alinement. 

Dental Root Cyst——This form is by 
far the most common. There is some 
dispute as to whether it should ‘be in- 
cluded with the odontomas or regarded 
as a chronic inflammatory condition, 
but, on embryologic grounds, there is 
sufficient basis to place it with the 
tumors of dental origin. “Those who 
question the origin of the epithelial 
lining from enamel organ cell-rests 
have little to offer in the way of a sub- 
stitute theory. The dental root cyst 
nearly always occurs as a sequel to 
chronic inflammation about the apex of 
a tooth as a result of infection follow- 
ing death of the pulp, though occasion- 
ally this condition has been reported in 
connection with a tooth with a vital 
pulp, in which case trauma may be the 
exciting factor. Cysts of this type, 
therefore, are most commonly found in 
adults, and in connection with the roots 
of pulpless teeth. The responsible tooth 
may have been removed some years 
previously, yet the cyst may continue to 
grow. Among the connective tissue 
elements of the granuloma about the 
apex of a pulpless tooth are frequently 
found masses of epithelial cells, which 
are remnants of the layer of cells of the 
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enamel organ persisting normally in the 
periodontal membrane—the paradental 
Pro- 


liferation of these epithelial cells found 


epithelial cell-rests of Malassez. 


within the granulation tissue is stimu- 
lated by the inflammatory process. The 
mass of epithelium then breaks down 
in the center, and liquefaction occurs. 
The accumulation of fluid causes atro- 
phy of the granulation tissue, until 
the wall of the cyst consists of a dense 
fibrous capsule lined with, at most, two 
or three layers of epithelial cells. The 
material in the cyst cavity may be 
buttery in consistency, containing shiny 
cholesterin crystals, or may be a clear, 
straw colored fluid. Secondary infection 
may convert the contents into pus. Den- 
tal root cysts vary considerably in size, 
from that of a small pea to that of a 
hen’s egg. In the upper jaw, they may 
encroach on the maxillary sinus or the 
nasal fossa but rarely break into these 
cavities. The condition formerly known 
as hydrops antri is believed to be not a 
true cyst from the lining of the maxil- 
lary sinus at all, but a dental root cyst 
which has pushed up and occupies a 
large part of the space of the sinus. By 
extension, a cyst may gradually involve 
the roots of adjacent sound teeth, 
causing secondary pulp devitalization. 
Symptoms and Diagnosis—There is 
generally present a tooth whose pulp 
has been devitalized. Beyond this, in the 
case of small cysts, clinical examination 
may reveal nothing abnormal, or there 
may be a slight swelling in the apical 
region of the tooth, without pain. There 
may be a history of a tooth having been 
extracted from the suspected site some 
time, often previously. The 
roentgen ray will show a clearly de- 
fined area involving the apices of one or 
more teeth. The margins of the area 
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are very regular and sharply defined, 
though there may be some opacity in 
the cavity itself in the presence of pus. 
In the case of a large cyst, there is a 
history of gradually increasing swell- 
ing, without pain. If rupture has oc- 
curred, there will be a discharge of 
clear fluid or pus into the mouth from 
time to time. Examination shows a 
swelling in the apical region of a pulp- 
less tooth or the location from which a 
tooth has been lost, usually on the outer 
aspect of the jaw, which may .extend 
over several teeth, with a thin, celluloid- 
like outer wall which can be pressed in 
with the finger, and which, when 
punctured, gives usually a clear serous 
fluid. Infection may cause suppuration. 
The maxillary second or lateral incisor 
is the most frequent seat of cyst develop- 
ment. Cysts which have not discharged 
fluid must be carefully differentiated 
from sarcomatous or other solid tumors. 
These often cause a bulging of the 
bone, the radiographic appearance closely 
resembling that of cysts. Close ex- 
amination of the radiogram will usually 
differentiate them. In cases of doubt, 
needle puncture under aseptic precau- 
tions will establish the diagnosis. The 
radiographic shadow of the cysts may 
overlap the roots of adjoining teeth. 
Here, it is important to test these teeth 
for pulp vitality, because if they are 
devitalized, the success of treatment of 
the cyst may be interfered with, by in- 
fection from these teeth, when allowed 
to remain. On the other hand, if pulps 
are found to be vital, needless sacrifice 
of useful teeth will be avoided. 

As to treatment, the practice of 
simply making an incision into the swell- 
ing to provide drainage is to be con- 
demned. This never gives permanent 
relief, usually introduces infection into 


a previously sterile region, and, by the 
formation of adhesions of the overly- 
ing mucous membrane, renders radical 
operation more difficult. 

The responsible tooth, if still present, 
must usually be dealt with by extrac- 
tion. The cyst itself may be treated in 
one of several ways: 


1. Complete extirpation and closure. 
By a curved incision, a mucoperiosteal 
flap is turned up to expose the labial 
bony wall of the cyst. This outer bony 
wall is then removed sufficiently so that 
the entire cyst sac can be shelled out 
with a blunt dissector. A smooth walled 
bony space is then allowed to fill 
with blood, and the flap is replaced and 
sutured. The biood clot filling the 
bone cavity will undergo organization, 
and will finally be converted into new 
bone. This closed method is applicable 
especially to the smaller cysts, with little 
or no secondary infection, although it 
has also been successfully employed by 
me in quite large cysts of the upper 
jaw. No drain or packing is used after 
this operation. I take a much more 
hopeful view of this method of treat- 
ment than that recently stated by Fen- 
ton.® It has the advantage that all raw 
surfaces are completely covered and the 
original contour of the jaw is main- 
tained from the beginning. 

2. Complete extirpation and ob- 
literation of cavity by flap. After the 
cyst has been removed in the usual 
manner, the original mucoperiosteal 
flap may be lengthened by extending 
the incisions into the vestibule of the 
mouth, and the soft tissue covered with 
epithelium thus obtained may be drawn 
into the cyst cavity, being held there by 
mattress sutures passed through the re- 


8. Fenton, R. A.: Cysts of the Jaw, 
J.A.D.A., 13: 1724 (Dec.) 1926. 
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maining bony wall. This method has 
been recently described by Harrison,” 
who employs ordinary mother-of-pearl 
shirt buttons in connection with the 
sutures to prevent them from tearing 
out. This method is very useful in 
large cysts of either the upper or the 
lower jaw, where closure of a cavity 
filled with blood clot would not be 
considered advisable. It has the ad- 
vantage of covering most of the raw 
surface with epithelial tissue, thus en- 
couraging rapid healing, and also im- 
mediately obliterating, at least partially, 
a large bony defect in the mouth. In 
all of these cyst operations, approach 
should be through the outer or buccal 
aspect of the gum rather than the lin- 
gual or palatal side, even though the 
bone may appear to be thinner on the 
latter. 

3. Marsupialization operation of 
Partsch. This has been so well de- 
scribed by Williger.*® The interior of 
the cyst cavity is exposed as before, by 
removal of the outer bony plate and the 
anterior part of the lining. The open- 
ing is enlarged until it comprises the 
entire width of the cyst, with no over- 
hanging walls. The epithelial lining 
of the back part of the cyst is not re- 
moved. The mucoperiosteal flap, in- 
stead of being sutured back in_ its 
original position, is turned in under the 
upper margin of the cyst cavity and is 
held there either with a suture or by 
packing the cavity with gauze. Pack- 
ing is continued for about six days, 
after which it can be removed. We 
now have the original cyst cavity re- 


9. Harrison, G. R.: Immediate Closure 
of Wounds About Mouth and Jaws, J.A.D.A., 
13: 1066 (Aug.) 1926. 


10. Williger, F.: Zahnartzliche Chir., 


Leipzig, 1911. 
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maining as a large depression wide open 
into the mouth, but lined with epithe- 
lium which with the 
external gum epithelium. ‘The parts 
are kept clean by irrigation; the original 
cyst epithelium takes on the character 
of the normal gum epithelium, and the 
cavity gradually shrinks until it eventu- 
ally remains as a small depression. 
This operation is especially applicable in 
certain large cysts of the upper jaw, 
where it may be impossible to remove 
the thin lining of the upper and _pos- 
terior aspect without danger of open- 
ing into the maxillary sinus or the 
nose. It has the disadvantage of leaving 
a large depression in the mouth which 
may persist for a long time. The suc- 
cess of this operation depends on having 
the original opening wide enough to 
prevent contraction as healing occurs, 
with reproduction of the closed cyst 
cavity. 
COMPOSITE ODONTOMA 


is continuous 


The composite odontoma is a calci- 
fied tumor, in which the abnormal de- 
velopment takes place both in the dental 
epithelium and the dental papilla. Two 
common varieties will be discussed. 

Complex Composite Odontoma— 
Here, the calcified tissues are irregu- 
larly intermingled and have no definite 
shape. We have a disordered conglom- 
eration of enamel, dentin and cemen- 
tum, which may be unerupted or 
erupted. These tumors may be dis- 
covered at any age, and frequently are 
not recognized until supervening infec- 
tion causes symptoms of osteomyelitis, 
when the hard masses are often mis- 
taken for necrotic bone. ‘They are 
found in either jaw, but more often in 
the lower, and generally in the molar 
region. An irregular swelling of the 
bone that has existed for a long period, 
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in the absence of a tooth, will suggest 
an odontoma. The roentgen ray will 
always reveal the nature of the trouble, 
the mass of dental tissue giving a 
denser shadow than bone; and some- 
times vague outlines of parts of teeth 
can be noted. If a sinus is present and 
a probe is passed, the hard dense charac- 
ter of the tissue is felt to be quite dis- 
tinct from bone. 

As regards treatment, the tumor 
should be removed after turning down 
a mucoperiosteal flap and cutting away 
sufficient of the overlying bone to liber- 
ate the mass. 

Compound Composite Odontoma.— 
This is somewhat rarer than ‘the pre- 
ceding neoplasm, and consists of a vary- 
ing number of definitely formed teeth, 
which, although they may be misshapen, 
are grouped closely together and some- 
times held in one mass by soft tissue. 
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The growth usually is unerupted, and 
takes the place of a normal tooth. The 
roentgen ray differentiates the diagnosis 
from an ordinary unerupted or impacted 
tooth. Treatment consists of exposure 
and removal. 


CONNECTIVE ‘TISSUE ODONTOMAS 


Connective tissue odontomas are com- 
posed of connective tissue tooth elements 
alone. These are quite rare, and the 
least uncommon is the cementoma, 
which is composed of an overgrowth of 
cementum. ‘This is to be distinguished 
from an area of inflammatory hyper- 
cementosis, which always occurs in con- 
nection with a _ pulpless tooth. A 
cementoma may cause pain from nerve 
pressure. “The treatment is extraction 
of the tooth involved. The bone over- 
lying the affected root must be re- 
moved first. 
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Editorial 


THE CHRISTMAS SEALS 


Aside from all the relief that comes to our dependent fellow 
members through the sale of the Christmas Seals, there is another 
incentive to make us respond one hunured per cent when the seals 
are received. No man ever sent a dollar for these seals without 
getting more than value received in the consciousness that he had 
done a worthy and helpful thing. There is a glow in the human 
heart when the floodgates of sympathy are opened and the light 
of benevolence is let in. 

Last year, the sale of seals exceeded by far that of any 
previous year, and this Christmas we look for it to go much 
higher. It really should go higher because of the increasing 
interest in relief work, and the fact that so much more of it is 
being done, and also because of our larger membership. 

It is true that, in rare instances, there is a very good reason 
why the money cannot be sent. The world knows little of the 
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intimate history of many a life—a concrete example of which 
came to the Editor’s attention a short while ago. He received 
the following letter: 

Dr. C. N. Johnson, 

Editor, Journal. 


Dear Doctor: 

I am sending you a check for two dollars—it is for two years I failed to 
send check for the Christmas Seals—belated— -I’1]1 admit, but there was a reason. 
My wife succumbed to T. B.—three children left—ages 9-12 and a baby seven— 
now two years later, children are well-—doing fine in school—oldest a boy senior 
in high school—I am getting along, can afford to send two dollars—in fact— 
cannot afford not to after reading your “Open letter to one of our members” 
that appeared in the Jan. 26 JournaL. Of course this letter is for your eyes 
alone. Thank you for the letter in the Journal. 


Sincerely. 


This letter so appealed to the Editor that he ventures to 
publish it even in the face of the plea that it is only a personal 
note. It has such an altruistic ring, and there is such a wealth 
of pathos in it; it is so genuine, so frank, so honest, so spontane- 
ous; it goes so straight to the heart of the real issues of life, to the 
sublimity of true brotherhood, to the heights and depths of hu- 
man sentiment and emotion, that it is felt that every one of our 
members will want to read it. In all the letters received each 
year in connection with the Christmas Seals—many of which 
might profitably be published—none is recalled with a finer 
spirit than this, and the conviction is herewith expressed that 
when these two dollars finally find their way to the bedside of 
some needy brother, or to a place by his arm chair, they will 
carry with them a special blessing and an unusual degree of com- 
fort and happiness. 

Christmas brings with it a precious balm to the wearied and 
hungry hearts of humanity. It is the time when good deeds may 
be done with a sweeter flavor than at any other period of the 
year, when the better impulses of our nature hold sway, when to 
do a mean act or to think an ungracious thought is so foreign to 
the general scheme of things that it would stand out with mon- 
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strous incongruity. There is no place in the world for narrow- 
ness, or selfishness, or deceit, or envy, or distrust; no place for 
all that miserable train of small meannesses that bombard us so 
frequently through the rest of the year. The heart expands with 
a glorious generosity, a spontaneity of good will, an outburst 
of overflowing affection, a deep and abiding love for all mankind. 

It is a blessed time of rejoicing, when the precious children 
are in their greatest glee, and when for once the grown folks 
become children themselves. It is the fairy season of make- 
believe, when the sordid world is swept aside, and the hallowed 
portals of the home become the pearly gates of heaven. The 
hearthstone is a sacred shrine, and the flickering lights from the 
fireside transform the familiar walls into vast cathedral domes. 
No longer do we think of the barter of the marts, or the strife 
of the street—no longer do we measure values with the yard- 
stick of money. We are living in a noble world, a blessed world 
of charity and cheer, where hopefulness and heartiness and 
benevolence abound. 

And in the days like these when men love men and all the 
world is kin, we think of those whose lives are cast in a minor 
mold, and who sit despondent beside the smoldering embers of ad- 
versity. The hearts of humanity go out to suffering fellowmen, 
and the impulse is to bring the warmth and glow of the Christmas 
Tide to every lonely life. And thus the Christmas Seals are sent on 
their mission of mercy and good will, to bring from generous 
and fortunate men the aid which is so greatly needed for those 
who have fallen by the wayside. 

Let the response this year be spontaneous and prompt from 
all of our membership. If it is, the relief fund will be carried 
beyond the $200,000 mark, and the income from this sum will 
bring joy and cheer to a wide circle of our needy members. When 
the seals are received, do not wait for a convenient time to re- 
mit—the most appropriate time is the very day they are delivered 
to your office. Let us reach out, and through the seals touch 
hands with every needy brother in our ranks. 


4 
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THE DETROIT MEETING 


The 1927 meeting of the American Dental Association was 
a memorable one in many ways. ‘The attendance was good, and 
the facilities for caring for the members were most excellent. 
There was less apparent congestion than at other meetings even 
where the attendance was not so great, owing to the provisions 
that had been madegat Detroit for staging the meeting. In this 
connection, the work of the Local Committee on Arrangements 
was outstanding. Year after year, our local committees seem to 
outdo themselves in their preparation for the meeting, and in 
their care for the comfort of the members during the sessions. 
There is rapidly developing among the different groups a breadth 
of vision in the management of large enterprises such as our 
annual meetings that is most encouraging. ‘The Association is 
under deep obligation to the men of Detroit for the signal service 
that they rendered at the 1927 meeting. 

The program of scientific papers and clinics, if judged by 
the interest shown on the part of those in attendance, was fully 
up to anything the Association has ever enjoyed, and the proceed- 
ings will furnish some very interesting reading. It had been 
feared by some that the great concentration on the Congress a 
year ago would have a tendency to minimize the interest in the 
1927 meeting of the Association, but those fears proved groundless. 
There was manifest an earnestness and application to the various 
activities which showed a very healthy interest on the part of 
those in attendance, and if indications are at all significant, this 
meeting will record real progress. 

A closer contact with other health groups was inaugurated. 
The Trustees passed two resolutions which will have a far-reach- 
ing effect on the future usefulness of the organization: to cooper- 
ate with a joint committee of the National Education Association 
and the American Medical Association in the preparaton of a 
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report on mouth hygiene for general distribution; and to cooper- 


ate with the American Public Health Association in making a 
nation-wide survey of community dental service. This contact 
will do much to link dentistry with these great national organi- 
zations in a concrete health service to the people, and will con- 
tribute to a better understanding of the possibilities of our 
profession in such service. We bespeak for these movements 
an active interest on the part of our members. 

The address of the President, Dr. Banzhaf, to the general 
meeting on the opening day was very comprehensive and full 
of important suggestions which may profitably be studied when 
it appears in a forthcoming issue of THE JOURNAL. 

The scientific and technical exhibits were more varied and 
interesting than ever before, and presented for our members much 
practical information. 

Dr. Percy R. Howe of Boston was made President-Elect. 
The following Vice-Presidents were elected: Dr. Charles Lane, 
of Detroit, Dr. A. C. Wherry of Salt Lake City, and Dr. W. H. 
Hayden of Youngstown, Ohio. At the first meeting of the 
House of Delegates, the Secretary, Dr. Otto U. King, who has 
for so long filled this office, made the statement, in his Secretary’s 
Report, that he felt he had devoted enough time to the service 
of the Association, and that hereafter he wished to apply himself 
to his own personal interests. Dr. Harry B. Pinney of Chicago 
was accordingly elected Secretary. Dr. Arthur R. Melendy was 
nominated by the Board of ‘Trustees to succeed himself as 
Treasurer. 

Minneapolis was selected as the next place of meeting, the 
date to be set later. 

All in all the 1927 meeting registered some important ad- 
vances, and we must now begin to look forward to Dr. Volland’s 
administration and inaugurate at once an active preparation for 
the meeting in 1928. 


The Journal of the American Dental Association 
HOLMES C. JACKSON, Ph.D. 


Holmes C. Jackson, dean of the New York University College of Dentistry, 
died, Oct. 25, 1927, at the Harbor Sanitarium, New York City after an illness 
of many months. 

Dean Jackson was born in New York, Feb.-18, 1875. He received a 
Ph.B. degree from the Sheffield Scientific School (Yale) in 1896. The follow- 
ing three years were spent in the same school from which he received a Ph.D. 
degree in 1899. Two years of study in Germany ensued. 

His connection with New York University began in September, 1901, when 
he began as instructor in the University and Bellevue Hospital Medical College. 
From 1905 to 1909, he was with the Albany Medical College, working in the 
field of experimental physiology, and as director of their laboratories. In 1909, 
he returned to the few York University and Bellevue Hospital Medical College 
as professor of physiology. He later became assistant dean there. When New 
York University took over the New York College of Dentistry and reorganized 
the entire school into the New York University Dental College, in 1925, Dr. 
Jackson was selected for its first dean. This was probably the first time in history 
that a dean of a college of dentistry has not been of that profession. 

In a report issued by the Carnegie Foundation for the Advancement of 
Teaching last year, Dr. Jackson was given credit for the complete reorganization 
of the work of the school, and especially for the arrangement whereby the dental 
college was correlated with the New York University Medical School and 
associated in the clinical work of that school in Bellevue Hospital. Dr. Jackson’s 
aim in dental education has been to bring about a combination between the dental 
and medical branches for more extensive research. 

Dean Jackson was a member of Theta Delta Chi, Nu Sigma Nu, Sigma Xi, 
the American Physiological Society, the American Society of Naturalists, the 
Society of Experimental Biology and Medicine and the Society of Biological 
Chemists, and was a fellow of the Howey Socie‘’ of New York and A. A. A. S. 

He was a frequent contributor to medical and physiologic journals, and was 
the author of a “Manual of Physiological Chemistry” and “Laboratory Exer- 
cises in Physiology.” 

Dean Jackson is survived by his wife and three children. ‘The family home 


is at 536 Page Terrace in South Orange, N. J. 


CLARENCE J. GRIEVES, M.A., D.D.S., F.A.C.D. 


As we go to press, word has been received of the death of Dr. Clarence J. 
Grieves, of Baltimore, Md. A more extended notice will appear in the next issue. 
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SpeciAL DentraL PatTHoLocy. A 
Treatise for Students aiid Practitioners 
of Dentistry and Medicine. By Julio 
Endelman, M.S., D.D.S., F.A.C.D., 
Professor of Special Dental Pathology 
and Therapeutics, College of Dentistry, 
University of Southern California; 
Editor of the Pacific Dental Gazette; 
Member of the American Dental As- 
sociation, the California State Dental 
Association, the Southern California 
State Dental Association; Correspond- 
ing Member of the Société Odonto- 
logique de France; Honorary Member 
of the Sociedad Odontologica de Chile, 
S. A., etc. Edition 2. Pp. 444, with 
371 illustrations, of which 318 are 
original and 4 colored plates. Price, 
$7.00. St. Louis: The C. V. Mosby 
Company. 

The second edition of this splendid 
work maintains, and even exceeds, the 
promise given when the first edition 
was brought out. Dr. Endelman is no 
cursory contributor to our literature, and 
when he undertakes anything as pre- 
tentious as a textbook, it may be taken 
for granted that the work is well done. 

One of the most important sections 
of the book are the chapters on dental 
caries. In these chapters, the author 
considers the theories of all the promi- 
nent writers on the subject. More than 
sixty pages are devoted to this topic. A 
careful study of this part of the book 
will repay any member of the profes- 
sion. 

In the chapter on “Abrasion and 
Erosion,” the author does about the only 
thing possible with our present knowl- 
edge of the subject, and presents the 
findings of W. D. Miller and E. C. 
Kirk. This is one subject in dentistry 


that seems to defy a simple solution. 
The chapter on “Saliva,” contributed 
by John Albert Marshall, is a com- 
prehensive treatment of the subject. 
Pyorrhea alveolaris, dento-alveolar ab- 
scess, diseases of the dental pulp, etc., 
are considered in regular order, and the 
whole subject of dental pathology is 
treated most effectively. The mechani- 
cal makeup of the book is worthy of 
all praise, and the cuts and plates are 
exceptionally good. We commend this 
work to everyone interested in the sub- 
ject. 


Tue TEETH AND THE Mourn. By 
Leroy L. Hartman, D.D.S., Professor 
of Operative Dentistry, School of Den- 
tal and Oral Surgery, Columbia Uni- 
versity. Pp. 93. Price, $1.50. New 
York and London: D. Appleton and 
Company. 

This book is made up of questions 
and answers on the current topics of 
mouth hygiene, and will be found a 
very convenient medium for reviewing 
the subject. ‘The questions are intended 
to cover every phase of mouth hygiene, 
and the answers are brief and much to 
the point. In another edition, we would 
suggest some reforms in nomenclature. 
Such terms as “six-year molar,” and 
“wisdom teeth” have no place in mod- 
ern dentistry, and should be eliminated 
from our literature. 


A Manuat oF CHEmMIstRY. A 
guide to lectures and laboratory work 
for beginners in chemistry. A textbook 
specially adopted for students of medi- 
cine, pharmacy and dentistry, by W. 
Simon, Ph.D., M.D. Late professor 
of chemistry in the College of Physi- 
cians and Surgeons of Baltimore, and in 
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the Baltimore College of Dental Sur- 
gery; and Daniel Base, Ph.D. Late 
professor of Chemistry in the Maryland 
College of Pharmacy, Department of 
the University of Maryland, Baltimore. 
Edition 13. Enlarged and thoroughly 
revised by John C. Krantz, Jr., Phar. 
B., Sc.D., Professor of Pharmacy in 
the University of Maryland, with 55 
illustrations, one colored spectra plate 
and six colored plates representing 
forty-eight chemical reactions. Pp. 695. 
Price $5.00. Philadelphia: Lea & 
Febiger. 

A work of this kind which has called 
for the thirteenth edition has demon- 
strated its worthiness. In bringing the 
book up to date, several new prepara- 
tions have been introduced such as 
insulin and gentian violet, and the en- 
tire book has been thoroughly revised. 
The revision has been made by Profes- 
sor Krantz and the work has been care- 
fully done. The mechanical makeup 
of the book is worthy of the splendid 
louse which issues it, and the volume 
is a most satisfactory presentation of the 
subject. 


DisEAsEs OF THE Mourn. By Ster- 
ling V. Mead, D.D.S., Professor of 


Oral Surgery and Diseases of the 


Mouth, Georgetown Dental School; 
Professor of Diseases of the Mouth, 
Georgetown Medical School; Oral Sur- 
geon to Georgetown Hospital; Dental 
Surgeon to Providence Hospital; Con- 
sulting Oral Surgeon to Casualty Hos- 
pital; Consulting Dental and Oral 
Surgeon to Shady Rest Sanitorium, ete. 
With 274 original illustrations in the 
text and 29 full page color plates. Pp. 
578. Price, $10.00. St. Louis: The 
C. V. Mosby Company. 

This book is a very worthy addition 
to our textbook literature on this most 
important subject. It was prepared 
primarily as a textbook for dental and 
medical students, but it will be found 
equally valuable to the practitioner. 

Dr. Mead has made a liberal use of 
the roentgen ray in the diagnosis of the 
different diseases, and has presented a 
most intelligent interpretation of the 
various radiographic manifestations. His 
treatment of the lesions in the text is 
brief and strictly to the point, with little 
verbiage, which is a great virtue in any 
book. 

The illustrative matter is exception- 
ally good, and the thanks of the pro- 
fession are due the author for the entire 
presentation. The book is a worthy ad- 
dition to any professional library. 


DEPARTMENT OF DENTAL HEALTH 


EDUCATION 


THE HYGIENIC-PROPHYLACTIC EFFECTS OF THE EMS 
SALTS AND PREPARATIONS FOR THE GOV- 
ERNMENTAL ADMINISTRATION OF THE 
SPRINGS AND BATHS OF EMS* 


By F. SCHAEFFER-STUCKERT, Frankfort-on-the-Main, Germany 


Lahn, which is known throughout 
the world, looks back on a long 


watering place, Ems-on-the- 


historical development as a place of 
healing. Owing to its magnificent 
situation in the valley of the Lahn, and 
to its alkaline muriatic carbonic acid 
thermae, which are the only ones exist- 
ing in Germany and Austria, it has been 
for centuries the place of healing for 
the diseased mucous membranes of the 
air passages. By the use of its waters 
for internal treatment and inhalations, 
Ems has successfully fought and cured 
all kinds of catarrhal ailments, bron- 
chitis and pneumonia. It is of parti- 
cular interest to us, that Heesilius 
Deigelius spoke, in one of the first 
medical pamphlets, in the year 1627, 
about the healing qualities of Bad Ems, 
as follows: “The excellent and splen- 
did hot springs of Ems considerably 
strengthen the nerves and heal bad 

*Read before the Section on Mouth Hy- 
giene at the Seventh International Dental 
Congress, Philadelphia, Pa., Aug. 23, 1926. 
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throats and enlarged uvula, as well as 
diseased gums.” From this, it will be 
seen that already, 300 years ago, the 
waters of the springs of Ems were 
used for healing diseases of the mucous 
membranes of the mouth, and especially 
inflammation of the gums, and were 
particularly mentioned by such au- 
thorities as were familiar with their 
healing qualities. 

As a matter of fact, Ems was, until 
the end of the tenth century, the place 
of healing for every kind of affection 
of the mucous membranes, including 
the most acute cases. It was only the 
change in theories in medicinal science, 
with regard to the origin and fighting 
of tuberculosis through light, air and 
nutrition, that robbed it of this class of 
patients. Its healing power on the 
mucous membranes which line the 
breathing tracts and the digestive tracts, 
beginning with the cavity of the 
mouth, is sufficient reason for us to 
concern ourselves with the influence it 
exercises on our special sphere, the gums, 
or in a wider sense, the pericementum, 
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The anticatarrhal effect of the car- 
bonic acid alkalis, through loosening the 
mucous membranes and liquefying the 
phlegm, as well as the furthering of 
the secretion of the glands, is well 
known to have a healing effect. The 
simple hypertrophic form of the chronic 
catarrh of the nose and throat, for in- 
stance, is quickly allayed by a treatment 
at Ems, or by flushings with solutions 
of the Salts of Ems. Too little atten- 
tion has been paid to the fact that, 
simultaneously with these cures, preva- 
lent hyperemic or inflamed membranes 
of the cavity of the mouth have been 
improved; and that diseases of the 
mucous membranes of the mouth, which 
are frequently the forerunners of dis- 
eases of the nose and throat, should 
be treated with the healing qualities of 
“Emser Salts.” This is an idea which 
should not be lost sight of. The increas- 
ing attention which has been paid in 
most recent times by modern dentistry to 
the connection existing between pyorrhea 
and the loosening and ultimate loss of 
the teeth caused thereby seems to recom- 
mend a rational treatment of the mouth 
by the use of proved remedies. The 
healing qualities of the Springs of Ems 
seem to me well worth attention for 
this purpose. The objection that it 
might be questionable whether the in- 
fluence could make itself felt during 
the short time employed in rinsing the 
mouth and cleaning the teeth is not 
valid, as it might easily be applied to 
any other mouth wash, and would con- 
sequently be tantamount to a complete 
rejection of any medicinal influence on 
the cavity of the mouth. Although, 
up to the present, the conception of 
treatment of the membranes of the 
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mouth cavity at a watering place js 
still foreign to us, we should give more 
attention to the possible influence of 
such a treatment in fighting the dis- 
eases of the mucous membranes of the 
mouth cavity. Ems is eminently adapted 
to curative treatment in the case of 
chronic pathologic conditions of the 
mucous membranes of the mouth, as, 
for decades, it has sent out into the 
world the healing components of its 
springs, “Emser Salts.” The treatment 
of the mouth with the products of the 
Springs of Ems, viz., Emser Kranchen, 
and solutions gained from the “Emser 
Salts,” is thereby made accessible to 
everyone, and can easily be introduced 
and carried out. 

It may be added that the well 
recognized healing influence of the 
Springs of Ems on the membranes of 
the organs of speech and digestion is 
augumented by a specific influence of 
the “Emser Salts” upon the local causes 
of the pericementosis. During the last 
few years, the “Emser Salts” have ex- 
perienced one, for our subject, im- 
portant use, through their application in 
fighting the formation of tartar. It is 
my opinion that the work done by 
Rosenthal and Bergmann in Wiesbaden 
has not met with sufficient attention. 
The essentially new feature in their 
work is that, contrary to the usual prac- 
tice in advertising dental treatments to 
dissolve the tartar, they intend, which 
seems much more convincing, to pre- 
vent its formation by the use of Ems- 
olith, 

According to her own statement, the 
attention of Rosenthal was drawn te 
the influence the “Emser Salts” have on 
the formation of tartar, through the 


treatment of patients who came to her 
after having undergone a treatment at 
Ems. Rosenthal reports as follows one 
such case: 

For many years, I had been treating a 
patient for alveolar pyorrhea, employing 
nearly all the usual therapeutic methods, but 
all without any notable success. The con- 
tinual new formation of tartar in a soft 
state, recurring every few days, was an aggra- 
vating factor for the therapeutic treatment 
making itself felt. My patient, who was 
suffering from a chronic catarrh of the 
throat, went to Ems in the summer of 1919 
in order to try to cure it, by taking the 
waters there. Shortly after finishing at Ems, 
she returned to me and, to my great aston- 
ishment, I noticed that there was no trace of 
tartar left. The fact that after a very short 
time there was a recurrence of the pyorrhea 
alveolaris, as well as a new formation of 
tartar, strengthened my supposition that the 
above mentioned favorable results were due 
to the action of the Ems waters. I now came 
to the conclusion that if a mere drinking of 
the waters showed such favorable results, 
still more favorable effects might be looked 
forward to by using the salts gained from 
the waters, i.e., guellsalz. 


Rosenthal and Heymann have, in a 
number of publications, pointed out the 
influence of the “Emser Salts” on the 
formation of tartar, and I consider their 
theory well worth attention. 

Regarding the theory of the forma- 
tion of tartar, Heymann says: 


The application of the modern views of 
Shade and Lichwitz, concerning the forma- 
tion of stones in organisms in general, to the 
conditions we find in tartar led to the so- 
called coloidal theory of the formation of 
tartar, as it was first expounded by Rosenthal. 
This theory has in the meantime also been 
taken up by others and is in no way opposed 
to the views of other authorities concerning 
the formation of tartar; it only completes 
it. It only treats of the genesis, not of the 
etiology of the tartar; the act of separating 
and not the cause thereof. 
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In short, the essential point of this theory 
is that it assumes that the tartar consists of 
an organic colloidal basis, and the crystals 
which incrust it. Both are simultaneously 
eliminated out of a colloidal system, and by 
the process of shrinking turn into more or 
less quickly hardening stones. 

Most authorities are agreed that if we 
apply these conditions to the processes which 
take place in the cavity of the mouth (which 
is also confirmed by the analysis of the tar- 
tar) that, to begin with, a sediment of or- 
ganic substances is formed around the teeth, 
which then is gradually encrusted by salts 
of lime and hardens either more quickly or 
more slowly, according to conditions. Doubts 
can only exist as to whether this organic basis, 
which, in a certain sense, forms the skeleton 
of the stones, consists of elements of food, 
desquamated epithelium, bacteria, namely 
detritus, or whether it is a real colloidal 
sediment of the saliva, or fluid of the cavity 
of the mouth which has been increased 
through an inflammatory process. The truth 
might be found half way. An exclusively 
valid rule for all cases of the formation of 
tartar hardly exists. The varying rapidity 
of the formation of tartar might be apt to 
supply the key in this case. 

We must therefore draw the conclusion 
that we have always to distinguish between 
two phrases in the formation of tartar: 
(a) an organic skeleton, which consists of 
either detritus or a detached colloid, and 
(b) the sediments of salts of lime on this 
basic skelton. 


If we follow the colloidal theory 
just expounded, the first basis of tartar 
is of an organic nature, it would seem 
that a way to fight the formation of 
tartar would be to dissolve this organic 
skelton, and it is here that the efficacy 
of the power of the “Emser Salts” in 
dissolving albumin, as found by Rosen- 
thal and Heymann, begins to assert 
itself. 

In an introductory communication in 
the year 1925, Rosenthal reported the 
ability of solutions of the natural 
“Emser Salts” to dissolve albumin, as 
follows: 
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The healing power of the natural “Emser 
Salts” lies in the power of weak concentrated 
solutions of the natural “Emser Salts” to dis- 
solve albumin. This may be easily estab- 
lished by a simple experiment with the aid 
of a test-tube. If one takes two test-tubes, 
each containing an equal quantity of pure 
blood fibrin, and adds to one 10 c.c. of pure 
distilled water, to the other an equal quantity 
of a weak solution of natural “Emser Salts,” 
shakes them, waits a short time, and filters 
off the water from the sediment, the sulphur- 
ous salicylic acid in the filtrate of the solution 
of the natural “Emser Salts” produces a dis- 
tinct sediment, while the one with the dis- 
tilled water remains perfectly clear. By 
adding a small quantity of the natural 
“Emser Salts,” fibrin has been caused to dis- 
solve, while, on the other hand, in distilled 
water it remains indissoluble. 

According to the latest reports of the 
chemical laboratory of Fresennis_ in 
Wiesbaden, these experiments showed 
quantitatively the following results: 

TEST I 
0.2 gm. Emser salts 
1 gm. fibrin 0.06075 gm. dissolved fibrin. 
10 c.c. water 

TEST II 
0.2 gm. Emeer salts 
1 gm. fibrin 0.065 gm. dissolved fibrin. 
10 c.c. water 

Experiments with distilled water 
have shown that the same does not dis- 
solve blood fibrin. 

The Ems governmental-medicinal in- 
stitution for making experiments, while 
making the same tests, even found a 
solution of fibrin showing in 100 c. c. 
of a 2 per cent Ems salt solution 100.6 
mg. fibrin dissolved. 

The excellent paper published by 
Braunner on the formation of stones in 
cases of pyorrhea alveolaris, which goes 
to prove that the actual formation of 
tartar on teeth attacked by pyorrhea 
alveolaris is only a secondary phenome- 
non, which has its origin in the chronic 


exudation of the place attacked by in- 
flammation, does not appear to argue 
against the value of “Emser Salts” in 
dissolving albumin, on the formation of 
tartar. 

Zilz and Loos speak highly of the 
results achieved in their practice, by 
the use of the Emser salts and Ems- 
olith. The latter recommends the use 
of Emser salts as an addition to the now 
much used Atomisens in treating peri- 
cementosis. ‘The lasting influence of 
Emser salts as a prophylactic has been 
made possible since the administrators 
of the baths and springs have, following 
directions given by Rosenthal, produced 
a tooth powder which contains a mix- 
tures of Bolus, with a certain percentage 
of Emser salts. After most thorough 
removal of tartar and thorough cleans- 
ing of the teeth, this tooth powder will 
have, on the above developed theory, 
the power to prevent the formation of 
tartar. 

It is agreeable that an_ institution 
such as the administration of the Springs 
of Ems, which is so splendidly or- 
ganized and has at its command the 
most modern apparatus, has turned its 
attention to this one subject by the pro- 
duction of Emsolith. 

It might be hailed as a great advance 
in the whole of modern therapeutics if 
expert treatment of the mouth and its 
mucous membranes by means of wash- 
ing with solutions of Emser salts 
(Emser Kranchen) and more especially 
the use of Emsolith for cleaning the 
teeth, were more generally resorted to. 

The promising possibility of success- 
fully improving or healing by a treat- 
ment at Ems chronic cases of diseases 
of the membranes of the mouth must 
not be overlooked. 
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DENTISTRY FOR CHILDREN IN INDUSTRY 


By ANN L. BUNTIN, D.D.S., Cincinnati, Ohio 


Once upon a time there was a dentist who 
really believed the story of “preventive den- 
tistry.” This dentist believed the story so 
much that he wanted all the people who came 
to him for service to hear his story. He 
wanted them to believe with him that there 
was a way of preventing much of the dental 
suffering which now existed in the world. 
And—because his story was a true story, and 
because he believed it so much, one of his 
people wag finally persuaded of its truth. 
Then she, in turn, seeing the beauty and pos- 
sibility of what to many remained a wild 
dream, went out to pass on to all with whom 
she worked the same chance of hearing the 
story. 

O began the dental examining clinic 

of the vocation bureau of the board 

of education in Cincinnati. It did 
seem a dream, at first, when the place- 
ment officer came to us and asked if 
we could not have better dental inspec- 
tion of the children passing through her 
bureau. There are children, who, be- 
cause of their age, or the lack of fur- 
ther mental ability, are permitted by the 
laws of Ohio to leave school and enter 
industry. They are the future workers 
in many walks of life, besides being 
our next growth of home-makers. It 
is probably more directly because of this 
last named position which they must 
occupy that we are so concerned about 
their physical well-being. Industry 
demands efficiency, but any sort of per- 
son may marry and propagate his kind. 

So, in order to enter industry, the 
laws of Ohio read that these children 
must be 16 years of age, and, where 
mentally able, must have completed the 
seventh grade. Besides this, they must 
be physically fit. Work certificates 


verifying these facts are issued by the 
vocation bureau in order that the em- 


ployer may know that he is not liable 
under child labor legislation. 

The bureau of vital statistics, to- 
gether with the school, through records, 
verifies the age and educational require- 
ments. 
fitness is determined by 
either the family physician or the dis- 
trict school physician. Now we all 


Physical 


grant, as did the placement officer, that 
this is as it should be. But we do also 
see, with her, that a dental examination 
which covers more than gross findings 
must be made carefully. Persons 
trained for such examining are just as 
necessary as is the physician, who passes 
upon the findings which he is trained 
to make. And, if we believe, as some 
of us must, in the story of prevention, 
we know dental findings are valuable 
only as they disclose beginning defects. 
The correction of small imperfections 
can be our greatest aid in realizing our 
dream. Better still the 
find needing only education in order 
to maintain a state of health. 

In order to establish better dental 
service for this group of children, we 
had at least two problems to face: 
(1) having other people see the need 
for this passing on of educational ad- 
vice and help; (2) the financing of 
such a scheme, particularly since this 
group of children are neither “fish nor 
fowl,” but are just leaving school, and 
just entering industry, so, apparently, at 
this stage, belong to no one. Whose 
problem do they become! This is the 
last chance for the school to exert its 
authority and say, ““You may not work 
unless you are well.” 


are ones we 
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As is usual in our school problems, 
we referred the matter to Dr. Coxdon, 
superintendent of schools, who can 
always see the child side of the situa- 
tion. He agreed with us that we must 
have these children leaving schools in 
as good physical condition as possible. 

We were asked to submit a plan and 
budget for operation of a dental exam- 


The record form used was a numeri- 
cal chart of teeth with a few basic 
questions and space for remarks and the 
signature of the dental supervisor, 
This record came in triplicate. One 
copy was retained in the clinic, one kept 
on file in the bureau and the original 
given to the child to be taken to the 
dentist or the clinic rendering treat- 


Industrial Dental Clinic 


ining clinic. The physical equipment 
of the clinic was first considered. For 
this, we took an old chair from storage, 
one no longer capable of service in a 
curative clinic but answering the pur- 
pose in a room where the pump was no 
longer necessary. <A bracket table from 
one of our army outfits was next 
brought into play, with an ordinary 
light bulb attached to a standard. A 
new sterilizer, plenty of good mouth 
mirrors and exploring points and two 
chip bulbs were purchased. 


ment. The bureau granted a tempo- 
rary work certificate so that the child 
was allowed to go on _ with his 
work while having defects corrected. 
When the dental work was completed, 
the child returned for reexamination. 
Many cases in the beginning year were 
rejected, for reasons which probably are 
quite obvious. When we all agree, as to 
when a cavity is a cavity and when a 
tooth no longer has a place in the mouth, 
the millenium will have arrived, and 
there will be no more dental work re- 
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jected. But since this millenium has 
not as yet arrived, and we can not dic- 
tate to a practicing dentist what he shall 
do for his patients, we were often com- 
pelled to grant temporary certificates, 
pending the completion of the dental 
work, 

In case the child refused advice, that 
became easy. It was, “Be fit to work 
or you cannot work.” 

About the time we felt these various 
situations working themselves out, we 
were forced to face the question: “Ts it 
fair to compel children to have dental 
work done and then not provide them a 
place in which they could afford to have 
such work done?” 

From the beginning, we had retained 
a list of dentists who had agreed to 
work for a certain number of children 
ata nominal fee. But there is a group, 
and this group, as you might suspect, 
was the one having the most work to 
be done, who could not afford even this 
nominal fee. Then there was the 
group who was going to work at the 
very earliest opportunity in order to 
supplement the bread earnings of the 
family. 

Until we could work out a plan for 
caring for these two groups, they, of 
necessity, became patients of the school 
clinics. 

You can see how disastrous that ar- 
rangement, as a permanent thing, 
would be. In the first place, children 
entering the business world should be 
self-respecting citizens. To make 
them so, we must give them every op- 
portunity to know the value of the 
dollars they are earning and just how 
much these dollars will buy. And if 
they can pay only 10 cents for a dental 
operation, the money should, I believe, 
be accepted. ‘They are surely more ap- 
preciative of a service for which they 
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have paid, and our opportunity for ex- 
tending dental service is increased pro- 
portionately. Our efforts should be 
more and more directed toward making 
clinics self-supporting. Dentistry (cur- 
ative work) will for a long time remain 
a luxury because of the tremendous 
amount of time involved in its per- 
formance. 

Then, in the second place, this group 
of children needing clinic treatment 
were, as I have said before, the ones 
who required such extensive dental 
treatment. To send them to school 
clinics meant crowding out of those 
clinics many of the kindergarten, first 
and second grade children in whom 
dental deformities might be avoided. 

After a long deliberation on many 
factors (“How would the dentists feel 
about a part-pay clinic? What were 
the requirements for admission to such 
a clinic? Who would pass upon the 
requirements and know of their exist- 
ance?”), the part-pay clinic for voca- 
tion bureau cases was opened in the 
Council of Social Agencies Building. 

This clinic, as the examining clinic 
for the same children, operated one-half 
of each day (three and one-half hours), 
six days a week, for the entire year. 

One of the regulation outfits was in- 
stalled. A schedule of fees was worked 
out and fixed. Any child unable to 
pay such a fee was admitted free. 

The admission of free cases to this 
clinic was decided by a case-worker in 
the vocation bureau; which entailed a 
family visit. We felt that we must 
have bona fide information on cases 
such as these as it is always difficult to 
handle pay and free work in the same 
clinic. The collection of fees had to 
be drastic. If a child could pay, they 
must pay, and not be permitted to accrue 
a debt which it would be impossible to 
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meet later (another lesson in self-re- 
spect). We have found, in all these 
new ventures, that the thing which 
counts most and which ultimately makes 
one’s problem easier is awareness as to 
what one wishes to accomplish, in the 
first place. Secondly, situations are to 
be faced quickly and positively and the 
policies enforced when right. ‘There 
is surely no one place where wavering 
is more disastrous than in dealing with 
children. 

This clinic began operation, Nov. 
15, 1926, just two weeks before I left 
service, so I cannot say just what 
its outcome promises. The question of 
the collection of fees, I believe, has 
been somewhat changed. During the 
first six months, the clinic had not 
reached the point of being self-support- 
ing, but this, I believe, will come, if 
fees are always collected when possible, 
and the numbers of free cases are re- 
duced to the minimum. . 

When fees are based, as they are 
here, upon the actual operating cost of 
the clinic, it is reasonable to suppose that 
free cases must be otherwise budgeted 
in order to make the clinic sel f-support- 
ing. This basis for calculating fees 
seems fairest. Cincinnatians pay Cin- 
cinnati rates and not New York rates; 
which means, as I see it, that any given 
city must work out its own schedule of 
charges. 

If the educational work being done 
in the schools, as well as in this bureau, 
is of the right caliber, there must be a 
gradual decrease in the number of de- 
fects found and corrections to be made. 

The knowledge that this inspection 
and subsequent treatment is compulsory, 
gradually, by word of mouth, perco- 
lates through the grades, from friend 
to friend in school, and through older 
to younger members of the family, 


until we find children appearing for 
their certificates in good physical con- 
dition. ‘This work, as all educational 
projects, must have behind it people 
who know that it is worth while, and 
who are willing to make the necessary 
sacrifices in order to see it well done. 
In this respect, the bureau in Cin- 
cinnati was particularly fortunate, 
From the original person who believed 
in his story, through the placement 
officer, the superintendent of schools, 
the examining dentist and assistant and 
the other dentists who so willingly co- 
operated, there was never any doubt 
that the work was worth the effort. 


CONCLUSIONS 


1. One must see that this particular 
group of children leaving school for 
industry are in a position to receive only 
this one and final bit of instruction and 
advice. Since the school system has 
done all that it can for them by way 
of education, what last step could be 
more important, not only to the child 
but also to industry, than to give to 
them a machine as nearly perfect as 
possible, with some knowledge as to 
how to maintain this perfection? 

2. The initial step in this health 
education (examinations) should be 
financed by the board of health or 
board of education. We should expect 
the time to come when the correction 
of defects can be financed by the chil- 
dren themselves, except in the one class 
of cases recited (those who must be- 
come the family bread earners). 

3. We have a right to expect a 
gradual decrease in the number of chil- 
dren requiring treatment as revealed by 
the dental examination. Figures on 
the number of children passing through 
this department, as well as on the num- 
ber of defects found, have been com- 
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piled. ‘Time and space will not permit 
giving those tables here. A few facts 
may be of interest. 

The first year, November, 1923, to 
November 1924, the total number ex- 
amined was 4,308; fillings necessary, 
20,686; extractions necessary, 1,650. 

In 1924-1925, 6,008 were exam- 
ined; and 32,351 fillings and 3,817 
extractions were required, 

In 1923-1924, 


found unnecessary in 226, and only 


prophylaxis was 
prophylaxis necessary in 188. In 1924- 
1925, in 363, prophylaxis was unneces- 
sary; in 243, only prophylaxis was 
necessary. 
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The 1925 and 1926 report had not 
been completed when I left, December 
1, as this report is made after November 
19 of each year. 

Other figures can also be obtained if 
desired. We had the number of re- 
jections of work, and extensions of 
time required for treatment, under 
treatment, and treatment completed on 
first examination. All of these would 
be of interest to persons contemplating 
such an educational department. ‘They 
would otherwise seem vague perhaps. 

That this is of immense educational 
value is indisputable. It is, like most 
educational endeavors, hard to 
in either figures or dollars and cents. 
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TEETH AND HEALTH* 


By ADA E. SCHWEITZER, M.D., Indianapolis, Indiana 


eruption of the baby’s first 


tooth is a family event. No other 

tooth is likely to receive so much 
attention. Parents who have had mo- 
ments of anxiety for fear the baby was 
not developing normally seem to be re- 
assured when the first tooth erupts at 
approximately the correct age given for 
this occurrence, and if this tooth ap- 
pears a day or two in advance of the 
first tooth of a neighbor’s baby of the 
same age, the parents are doubly sure 
of his future progress. 

*From the Child Hygiene Division, Indi- 
ana State Board of Health Children’s Bureau, 
U. $. Department of Labor Cooperating ; 
Ada E. Schweitzer, M.D., director. 

*The foregoing article is published to give 
the profession an idea of the type of sound 
information being presented to the laity by 
official health groups. The article is to be 


run in the Indiana newspapers in connection 
with the State Fairs Better Babies activities. 


And yet, before all the temporary 
teeth have erupted, the advent of the 
later ones is likely to be overlooked 
unless the child becomes irritable and 
fails to digest his food, when the par- 
ents are quite likely to blame the teeth. 

If the child is to have sound teeth, 
measures to insure their development 
must precede by months the actual birth 
of the baby. As early as the seventeenth 
week in embryo life, the teeth are 
forming in the jaw. Any nutrition or 
health disturbance of the expectant 
mother is largely responsible for or- 
ganic defects in structure which may 
result later in caries. The development 
of the jaw to permit the correct aline- 
ment of the teeth is one essential, and 
their and is another 
essential factor in théir preservation, but 


cleanliness care 


neither can wholly compensate for struc- 
tural defects due to faulty nutrition. 
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On the other hand, the texture of the 
teeth even in adult life can be greatly 
improved by well balanced diet and cor- 
rect habits. 

The effect of rickets on the jaw bones 
is very noticeable and is likely to affect 
the general health. The narrowing of 
the jaw forces the palate high and di- 
minishes the nasal space. Adenoids 
make mouth breathing a_ necessity. 
Often the oxygen supply is still in- 
adequate and growth is retarded. The 
eruption of the teeth is delayed and 
their overcrowding in the narrow jaw 
results in irregular placement and poor 
chewing ability, while soft composition 
and lack of vigorous chewing exer- 
cise and inability to cleanse properly 
result in early decay. The consequent 
misery and ill health have roused 
the dental profession to issue in- 
structions concerning the proper nutri- 
tion of teeth dating back to their 
earliest formation during the prenatal 
period, and concerning their care and 
nutrition from the date of the eruption 
of the baby’s first tooth until the well 
placed wisdom teeth have erupted in 
the fully developed jaw. 

Prevention of rickets in early in- 
fancy is, therefore, most important. 
Not long ago, a national official driving 
through northern Indiana saw, on the 
lawns of homes, babies taking their 
daily sunbaths. The value of sunbaths 
as growth stimulants is being emphasized 
by physicians in public health and in 
private practice, and mothers are being 
taught the correct methods of giving 
them. When calcium and phosphorus 
assimilation is poor, even a correctly fed 
baby may develop rickets. The tanning 
of the skin is external evidence of the 
baby’s ability to transform calcium into 
sound bones and teeth. The judicious 
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giving of sunbaths and cod-liver oil to 
babies will help to reduce the number 
of tooth and bone defects due to rickets 
which are found during child health 
examinations. 

Much may be accomplished by peri- 
odic dental care for teeth that are 
structurally unsound. Examinations of 
preschool children show that dental de- 
fects outnumber all others, and where 
dental defects occur, we usually find 
other evidences of ill health. Evidence 
of systemic infection often occurs. The 
child may have had inflammatory proc- 
esses in muscles, joints or valves of the 
heart, and parents recount “growing 
pains” or “stiffness from overplay.” 
They may also report that the child 
tires easily or that he is “lazy,” never 
realizing that the source of all these 
troubles may be found in tooth infection 
and may result in permanent damage 
unless correction is prompt and effective. 

The relation of teeth to health both 
as effect and cause is so close as to war- 
rant every parent’s best endeavor to in- 
sure for his child sound teeth. The 
parent who has no knowledge of dental 
defects until a child cries with tooth- 
ache has overlooked a most important 
opportunity for keeping his child in 
perfect health. 

The interest of both parents and den- 
tists is being centered first of all on the 
growth of sound teeth and next on their 
preservation by correct nutrition, by 
cleanliness and by other prophylactic 
measures. 

As a result of the attention now be- 
ing given, the coming generation should 
have a lower percentage of children 
with damaged hearts, poor nutrition and 
stunted or deformed bodies, and a much 
higher percentage with sound, correctly 
placed teeth, as evidences of good 
health. 
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“TOMMY’S TROUBLES” 
By Iaco GaLpston, M.D., New York City 


If Tommy is an average boy of 6, his 
troubles are numerous and various; for, as un- 
fortunately few grownups remember, the 
process of growing up is painful. Besides 
the ever-present pestiferous adults whose sole 
preoccupation seems to be clouding the bright 
sun of play, Tommy is confronted with the 
more tolerable mores of good conduct which 


In this instance, emphasis is placed on diet 
in relation to mouth hygiene. Tommy 
“naturally,” and contrary to his mother’s 
counsel, prefers pancakes and coffee to cereals 
and fruits. With an easy conscience, he 
throws the breakfast eggs at the ashman, 
serves the milk to the pussy, and glibly as- 


Scene from the film “Tommy’s Troubles” 


he must master, and the A B C of education. 
Hardest among his tasks, which he needs learn 
with a brain more willingly preoccupied with 
the hobby horse, are, without doubt, the so- 
called health habits, and of these mouth hy- 
giene appeals to him least. 

It is such a robust, savage, amoral Tommy 
whose troubles are considered, and in part 
pictured, by the film “Tommy’s Troubles,” 
a film, which, like the enchanted looking 
glass of the fairy tale, is used to mirror for 
thousands of similar Tommies this very 
plight. Yet, more than that, it points the 


way out of the “wilderness.” 


sures his mother that he has consumed them 
both. Then he’s off to school! 

The tale told by the teacher of Pinocchio’s 
barometric nose, which grows longer the more 
numerous and the greater the fibs he tells, 
disturbs Tommy. Remembering his fib of 
the morning, he feels about his nose. Yes, 
it is still the same size. But that very night, 
he dreams—an enlightening dream: his nose 
is grown longer, and that there is a painful 
twitching in his jaws. A somber fairy ap- 
pears to warn him as to both his nose and his 
teeth. Being a health educator, this fairy 
goes beyond scolding, and brings forth out of 
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nothingness a microscope. Tommy is asked 
to look through it, and he beholds the dirt 
and microbes that thrive in an_ unclean 
mouth. 

With a wave of her magic wand, the fairy 
brings forth on the wall an animated picture. 
An appealing gnome standing in a forest 
motions to his assistants. They bring forth 
a variety of things and pour them into a 
mixing vat. They bring candies, coffee, pies, 
etc. The gnome stirs the mess, and pours the 
mixture into a nearby mold. There is great 
steaming and bubbling for a while, and the 
gnome opens the mold and takes out—a tooth. 
It is a poor, weak, discolored tooth, incapable 
of standing up. The gnome signals for a 
pair of crutches and with them props the 
weak molar. But alas, his labors are for 
naught. As soon as his back is turned, the 
demons of decay come forth and quickly 
destroy the poor tooth. 

A mighty oath springs from the throat of 
the gnome. But is he discouraged? No! On 
the contrary, he learns by experience. Sound 
teeth cannot be built out of sweets and pies 
and coffee, 

Once more he summons his aids. This 
time, they bring fruits and cereals, eggs and 
milk, and other good things to eat. And 
this time out of the mold comes a sound and 
shiny tooth, able not only to stand up but 
also to resist decay, Tommy looks on in 


wide-eyed wonder, and quickly learns the 
lesson. Then the dream ends. Its effects 
are startling. Tommy not only eats his 
cereal and eggs eagerly, but actually brushes 
his teeth. Marvelous things, these dreams! 

In this wise, thousands of Tommies in the 
public schools of New York City (and their 
sisters, too) are taught to avoid tooth trouble. 
The effectiveness of the lesson is attested to 
by Miss Rita Hochheimer, Assistant Director 
of Visual Instruction of the Board of Educa- 
tion, New York City, in the following words: 

“Thank you for your cooperation in ar- 
ranging the showings of “Tommy’s Troubles.” 
We secured the reaction of two different 
groups——one of boys, Italian, and the other, 
girls, Jewish. As a result, I am satisfied that 
the film carries a good health lesson. We 
shall therefore be glad to include it in our 
list of approved films, and hope we may 
have as successful showings as has een the 
case ‘ith your other reels.” 


The film “Tommy’s Troubles” is purchas- 
able from the New York Tuberculosis and 
Health Association, 244 Madison Avenue, 
New York City. The film is one reel in 
length, requires about fifteen minutes for pro- 
jection, and costs $100.00 in standard in- 
flammable stock, $110.00 in standard non- 
inflammable stock, and $125.00 in Pathescope 
stock. 


DENTAL EDUCATION FOR TRAINED NURSES 


BY MILLER W. RICE, D.D.s., Kansas City, Mo. 


The Kansas City Dental Society working 
with the Board of Education of Kansas City 
and the Health Conservation of Kansas City 
has established a training school for public 
health nurses and hygienists, giving them in- 
struction in the care of the mouth and the 
fundamentals of dentistry, 

The advantage of such training for the 
fifty nurses employed by the Board of Educa- 
tion to work in the schools and visit the 
homes of children is obvious. 

The dentists on the staff proffered their 
services to the Health Conservation Associa- 
tion, cooperating with the Board of Educa- 
tion, and arrangements have been completed, 
the lectures to begin as extension work in 
connection with Teachers’ College. 


This course consists of thirty-two hours 
of lectures, and class work, with some clinical 
training in inspecting the mouths of school 
children. 

Those taking this course will, on examina- 
tion, be entitled to two ‘hours university 
credit. 

The course is given at the Teachers College 
Building, 8th and Woodland, on Tuesday of 
each week, beginning October 11. 

There will be two fifty-minute periods 
each week, beginning at 4:30 p. m. 

The subjects requiring an examination will 
be announced later. 

Miss Ethel Mealey, health director of 
Kansas City Schools, with offices at Teachers’ 
College, has charge of all details, notifying 
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each lecturer of his hour, taking care of the 


roll call, etc. 
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Tuesday, October 11, with Miss Evelyn C. 


Schmidt of Chicago as the speaker at the 
The following course of study started on organization meeting. 


COURSE OF STUDY IN DENTAL HYGIENE 


Organization meeting and inspirational lecture 


Embryology and biology 

Origin of teeth 

Evolution of tooth attachment 
Development of teeth 

Eruption 

Absorption 

Calcification 
Irregular teeth 

Causes 

Early symptoms 


C. W. O'Dell 


W. J. Brady 
H. G. Tanzey 


Relation of teeth to bone development of 


Face 
Dental anatomy 
Investing tissues 
Naming the teeth and surfaces 
Importance of deciduous teeth 
Ist permanent molar— 
Effect of loss 
Mechanism of dental caries 
Early symptoms 
How it happens 
Immunity 
Susceptibility 
Dental pathology 
Diseases of gums 
Infectious diseases of the mouth 
Diseases of pulps 
Abscessed teeth 
Vincent’s and 
focal infection 
Dental prophylaxis 
Toothbrushes 
Dentifrices—how and when to use 
Artificial dentures 
Radiodontia 
Anesthesia for children—Extraction 
Mouth Examination and charting— 
what to record and tabulate 
Children’s dentistry 
Dental public health teaching 
Prenatai instruction 
Preschool instruction 
Parental instruction 
Instruction to children 
Nutrition 
Masticating food 


S. M. Fahringer 


Thomas B. McCrum 


P. F. Gilbreath 


H. D. Edwards 


S. J. Renz 
E. M. Hall 


E. H. Westenhaver 
Russell L. Haden 


A. J. Thompson 
D. D. Campbell 
J. A. Sawhill 
Edgar W. Smith 
Thomas B. McCrum 
and school inspection time. 


John M. Clayton 


J. D. Patterson 
M. W. Rice 

A. B. Stote 

A. T. Britt 

Mrs, Harley Little 
Willis A. Coston 
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4 hours 


hour 


hour 


hour 


_ 


hour 


hour 
hour 


— 


hour 
hour 


hours 
hour 
hour 
hour 


1 hour 


Y, hour 
hour 
hour 
hour 
Y hour 
hour 


Special lectures will be given by members of the Kansas City Society selected by the 


committee on dental education. 
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Medical and 
Dental News 


GEORGIA 


Dr. Banks Infirmary Instructor: ‘The ap- 
pointment of E. L. Banks, Winton, N. C., 
as full time instructor in the dental infirmary 
of the Atlanta-Southern Dental College is 
announced. 

ILLINOIS 

Southern Association Elects Officers: The 
Southern Illinois Dentists’ Association, com- 
prising the four societies of Madison and St. 
Clair counties, southern Illinois and Wabash 
River districts, elected the following officers 
at the recent session: president, T. E. Prosser, 
East St. Louis; vice-president, E. T. Galla- 
gher, Alton; secretary-treasurer, J. K. Conroy, 
Belleville. About 250 members were in at- 
tendance. 

Chicago Dentists Attend Clinics and Lec- 
ture: The Chicago Dental Society, October 
18, presented a series of clinics at the new 
Medical and Dental Arts Club building, under 
the direction of Loren D. Sayre, supervisor 
of the Northwestern University dental clinic. 
After a dinner, at which 300 were in attend- 
ance, the dentists returned to the assembly 
hall of the club to hear a paper on “Focal 
Infection” by Lewellys F. Barker, M.D., 
Baltimore. Edward H. Hatton and Joseph 
L. Miller of Chicago discussed the paper. 

Recent Legislation of Interest to Dentists: 
After two years’ intensive work by the state 
mouth hygiene committee, provision has been 
made in the budget of the child hygiene divi- 
sion of the state department of health for the 
employment of two dentists, one a superin- 
tendent of mouth hygiene and one an assist- 
ant. The salaries are $4,200 and $3,200 
respectively. 

Dental Results of Examination at State 
Normal: In an examination conducted by 
the state department of health at the Charies- 


2302 


ton State Normal School, the following 
dental conditions were revealed: boys: teeth 
in good condition, 13 per cent; cavities, 72 
per cent; devitalized teeth, 24 per cent; 
crowned teeth, 0.4 per cent; girls: good con- 
dition, 13 per cent; cavities, 70 per cent; 
devitalized teeth, 26 per cent; crowned teeth, 
0.6 per cent. 
INDIANA 

State University Given Advanced Rating: 
The Indiana University School of Dentistry 
was given the rating of class A by the Dental 
Educational Council of America, October 25. 


Southeast Association Meets: The annual 
meeting of the Southeast Missouri Dental 
Association was held in Flat River, October 
17-18. The principal speakers of the occa- 
sion were Russell C. Wheeler and L. G. 
Neuhoff, of Washington University Dental 
School, St. Louis. The following officers 
were elected for the ensuing year: president, 
E. H. Matkin, Bonne Terre; vice-president, 
C. D. Holder, Hayti; secretary, W. A. An- 
thony, Sikeston. The next meeting will be 
held in Caruthersville, October, 1928. 


MONTANA 


Eastern State Dentists Form Association: 
An organization to be known as the Eastern 
Montana Dentists Association was recently 
formed, and will hold regular meetings, the 
membership coming from the practitioners of 
the southeastern portion of the state. A joint 
meeting with the physicians and surgeons of 
the section is planned for January. The 
officers are L. W. Sherman, of Terry, presi- 
dent; A. M. Brockway, Miles City, vice- 
president; W. M. Smart, Miles City, secretary, 
and Harvey Fearn, Forsyth, superintendent 
of clinics. 
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NEw MExico 
Dr. Raper Honored: MWoward R. Raper, 


of Albuquerque, has been chosen as the re- 
cipient of the Callahan award for 1927. 


OKLAHOMA 


Kansas-Oklahoma District Meeting: A 
joint meeting of the Seventh Kansas District, 
Southern Kansas District and Northwestern 
Oklahoma District was held in Ponca City, 
Okla., Oct. 10-11. The following papers 
were presented: “Salient Factors in the Con- 
struction of Crowns and Bridges,” by Roy 
James Rinehart, Kansas City, Mo.; “Ethics 
and Esthetics,” by I. E. Conroy, Blackwell, 
Okla.; “Dental Economics,” by E. H. Westen- 
haver, Kansas City, Mo.; “A Dental Chau- 
tauqua,” by Roy H. Ellis, Okmulgee, Okla.; 
“Fundamentals in Dentistry,’ by R. M. 
Hilfinger, Winfield, Kan.; “Balanced Articu- 
lation”? by G. E. Tilton, Wichita, Kan.; 
and “A Departure,” by C. R. Lawrence, 
Enid, Okla. 

OREGON 

Old Dental Instruments Displayed: At a 
recent meeting of the Southern Willamette 
Dental Society at Eugene, G. W. Biddle, 
pioneer dentist of Eugene, displayed dental 
instruments and tools that his father used 
over 100 years ago. Many of the instru- 
ments were designed by the elder Dr. Biddle, 
and were hand made by him, showing re- 
narkable workmanship. 


PENNSYLVANIA 


Dental Economics in Lecture Course: A 
course in business ethics for dentists is being 
presented by the Philadelphia Academy of 
Stomatology. The course includes twelve 
lectures on dental economics, with the object 
of training members in the rudiments of busi- 
ness conduct, in order to insure a fair return 
for services through a knowledge of the 
approximate value of such services. 


TEXAS 


Southwestern Dentists Convene: The mem- 
bers of the Southwestern Dental Society con- 
vened in El Paso, October 31-November 1, 
at a time when several dentists who had at- 
tended the annual Session of the American 
Dental Association were in the city. Guy S. 
Millberry, of San Francisco, who has 
cently returned from studying dental condi- 
tions in Europe, presented two lectures, and 
G. M. Hollenbeck, Los Angeles, and Frank 
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W. Chandler, Hollywood, were on the pro- 
gram. Dentists from west Texas, New 
Mexico and Arizona were in attendance. 


VIRGINIA 


Dental Assistant’s Course at Medical Col- 
lege: The medical college of Virginia is 
offering the first course ever to be given for 
the training of dental assistants. High school 
graduation is required for entrance. Miss 
Grace Goodchild, a graduate of the University 
of Toronto, has charge of the course. 

Dr. Snapp on Dental Board: Ralph B. 
Snapp, recently president of the Shenandoah 
Valley Dental Society, and before that in the 
naval dental service, has been appointed a 
member of the Virginia State Board of Den- 
tal Examiners to succeed F. W. McClure, 
Lexington. 

WEsT VIRGINIA 

Clinic for Convicts: A full time dental 
unit, providing free service for all inmates 
of the state prison, has been recently estab- 
lished. H. B. McCuskey, Wellsburg, will 
head the unit. 

FOREIGN 


American Dental Institute and Clinic, 
Karachi, India: The American Dental In- 
stitute, which is the only dental college in 
the whole of northern, western, central and 
southern India, begins its first term from 
the first week of September, 1927. The 
institute has an extended course of two years 
and the instructions in all-the branches of 
dentistry are imparted by lectures, demonstra- 
tions, clinic practice, graded courses of work 
in laboratory classes, and by the aid of actual 
cases in patients, charts, models, slides and 
educational cinema films. The _ patients’ 
clinic, mechanical and working rooms are well 
furnished to afford all facilities for practical 
work. Upon the completion of the full 
courses, the institute offers its diploma.— 
Indian Dent. Rev., September, 1927. 

Dental Treatment of School Children: A 
scheme for the dental treatment of school 
children in Berkshire has been approved by 
the Education Committee, and sent on to the 
County Council, with whom the final decision 
rests. During the first year of working, the 
scheme provides for the dental inspection and 
treatment of children. up to seven years of 
age. During the second and each subsequent 
year, it provides for all new entrants under 
seven years of age being similarly dealt 
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with, and also all children previously ex- 
amined. It is proposed in addition, if the 
time at the disposal of the dentist allows, to 
provide treatment for the most urgent of the 
defects among older children, who, during 
the first few years, are otherwise outside the 
provisions of the scheme. Contributions will 
be expected from those who can afford to 
pay. For such persons, the ordinary charge, 
except in the case of minor extractions, will 
be at least one shilling for each child treated, 
but full consideration will be given to cases 
of necessity.—-Dent. Mag., September, 1927. 

First Dental Society in China: The follow- 
ing letter was recently received by the Editor 
from H. C. Chang, 50 Peking Road, Shang- 
hai: 

“In this critical, transitional period of 
China’s history, friends of the Chinese people 
are apt to be discouraged in every way. 
However, there are a few of China’s faithful 
sons who are doing their best to improve 
conditions within her boundaries. Certain 
foreign-educated Chinese medical physicians 
have done wonderful work in carrying on 
summer hospitals in Shanghai to help those 
in need of medical assistance. The Public 
Health Department of Shanghai is doing its 
best to improve sanitary conditions outside 
the foreign concessions. Whatever that de- 
partment can accomplish should be rightly 
rewarded. On top of this, news comes that 
the first dental society of China has been 
formed in Shanghai by a group of ethical 
dentists who are graduates of the American, 
European and Japanese universities. It is said 
that out of the 1,500 dentists in Shanghai, 
less than 2 per cent have the qualifications 
to become members of this society, so we can 
see readily what it means to have so many 
unqualified practitioners around us. We are 
thankful to the president of this first dental 
society, Benjamin K. Wong, former licensed 
practitioner of Chicago, who, after a several 
months thorough investigation, called a meet- 
ing of his associates, resulting in the birth of 
the first dental society of China. Dr. Wong 
and his associates are to be congratulated. 
May they help China in this line of work 
instead of letting the dental mechanics do 
dental work with “magic” as it has been 
done in the past. 

The following are the officers of the 
Shanghai Dental Society of China: Benjamin 
K. Wong, D.D.S., (Illinois), president; 
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Peter Kingman, D.D.S., (S. California), 
vice president; Harry C. Chang, D.DS, 


(Baltimore), secretary; Tsing Min Hsu, 
D.D.S., (Tokyo) treasurer. 
GENERAL 


Oral Surgeons Elect Officers: The Ameri- 
can Society of Oral Surgeons and Exodontists 
at their recent meeting in Detroit elected the 
following officers for the ensuing year: presi- 
dent, Earle H. Thomas, Chicago, IIL; 
president-elect, E. C. Hume, Louisville, Ky.; 
vice-president, Frank W. Rounds, Boston, 
Mass.; secretary, Harry Bear, Richmond, Va.; 
treasurer, Ernest W. Browning, Salt Lake 
City, Utah. 

Periodontologists Elect Officers: The Amer- 
ican Academy of Periodontology, at the recent 
meeting in Detroit, elected the following 
officers for the ensuing year: president, Julian 
C. Smith, Dallas, Texas; president-elect, 
Justin D. Towner, Memphis, Tenn.; secre- 
tary, J. Herbert Hood, Cleveland, Ohio. 

Dental Hygienists Elect President: Miss 
Mildred Gilsdorf, Dayton, Ohio, has been 
selected to succeed Miss Ethel Covington, of 
Denver, Colo., as president of the American 
Dental Hygienists Association. Miss Cov- 
ington will continue as president of the 
Colorado State branch. 

Women Dentists Elect Officers: At the 
recent session of the American Dental Asso- 
ciation, the American Women Dentists elected 
Mary B. Meade, Carmi, IIl., president, and 
Wilhelmina Yeretsky, Grand Rapids, Mich., 
secretary-treasurer. 

Denture Prosthetists Elect Officers: At 
their recent meeting in Detroit, the National 
Society of Denture Prosthetists elected the 
following officers for the ensuing year: presi- 
dent, F. M. Hight, Houston, Texas; 
president-elect, J. W. Crawford, Milwaukee, 
Wis.; vice-president, A. K. Parks, Montgom- 
ery, Ala.; secretary, E. B. Owen, St. Louis, 
Mo.; treasurer, James A. Graham, San Fran- 
cisco, Calif. The two latter were reelected. 

College of Physical Therapy Meets: The 
sixth annual meeting of the American Col- 
lege of Physical Therapy was held in Chicago 
the week beginning October 31. About 2,000 
physicians and surgeons, many from Euro- 
pean countries, were in attendance. 

Hypnosis as Substitute for Anesthesia: It 
is reported that in a recent surgical operation 
at St. Luke’s Hospital, Chicago, hypnosis was 


employed successfully as a substitute for an- 
esthesia. It was the second experience of the 
patient in being hypnotized instead of anes- 
thesized before operation, and by the same 
physician, a neurologist. The patient declared 
that she had no recollection of the operation 
and had felt no pain, and she experienced no 
after-nausea. The operation was for ab- 
dominal adhesions. 

Normal Teeth: It-is said that perfect teeth 
are so rare among the students of one of the 
big state universities that an investigation is 
being made to determine what may be re- 
garded as normally good teeth as a practical 
standard for examining dentists. 

ARMY 

Dental Corps: Captain, T. F. Davis as- 
signed Edgewood Arsenal upon completion 
foreign service. 

Capt. B. M. Epes relieved Walter Reed 
General Hospital, assigned Canal Zone, sail- 
ing from New York, March 9.—Army & 
Navy Register, Sept. 24, 1927. 

Dental Corps: Capt. A. B. McCormick 
relieved Fort DuPont, assigned Canal Zone, 
sailing from New York December 21. 

Ist Lieut. F. E. Patterson’s resignation ac- 
cepted.—Army & Navy Register, Oct. 29, 
1927. 

DEATHS 


Adams, J, William, Philadelphia, Pa.; 
Pennsylvania College of Dental Surgery, 
1898; died, October 19. 

Arthur, Hugh W., Bellevue, Pa.; Baltimore 
College of Dental Surgery, 1867; died, 
October 11; aged 84. Dr. Arthur was a 
former president of the state dental society 
und the state board of dental examiners. He 
was a veteran of the Civil War. 

Beldad, Ramon Garcia de la, New York 
City; New York College of Dentistry, 1885; 
died, October 5. 

Benham, Allen A., Syracuse, N. Y.; New 
York College of Dentistry, 1897; died re- 
cently. 

Biddle, C. Perry, Pittsburgh, Pa.; died, 
September 19; aged 85. Dr. Biddle’s father and 
several other of his ancestors were dentists. 
His son, John Flocker Biddle, died January, 
1926, while holding the office of President- 
Elect of the American Dental Association, 
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Davey, R. S., Parish, N. Y.; Temple Uni- 
versity School of Dentistry, 1891; died, 
October 12; aged 65. Dr. Davey had been 
in poor health for two years. 

Driehaus, A. C., Colorado Springs, Colo.; 
Cincinnati College of Dental Surgery, 1900; 
died recently. 

Duffy, Frank, Bangor, Maine; Tufts Dental 
College, 1924; died in California, where he 
had been living for three years because of 
ill health. 

Fetridge, Matthew H., Chicago, Ill.; Chi- 
cago College of Dental Surgery, Dental 
Department of Loyola University, 1925; 
died, September 20. He is survived by his 
wife and infant daughter. 

Fisher, Milton Randolph, Covington, La.; 
Pennsylvania College of Dental Surgery, 
1889; died, September 19; aged 71. Dr. 
Fisher was one of the founders of the New 
Orleans College of Dentistry, afterwards 
Tulane School of Dentistry. 

Hermiston, G. M., Toronto, Canada; 
School of Dentistry of the Royal College of 
Dental Surgery of Ontario, 1900; died, Sep- 
tember 29. 

Howell, James E., Troy, N. Y.; Washing- 
ton University School of Dentistry, 1927; 
died, September 28, of typhoid fever; aged 
25, 

Littler, Sarah J., Ceres, Calif; Indiana 
University School of Dentistry, 1896; died, 
September 28; aged 70. 

McMurray, Stanhope Mason, Brooklyn, 
N. Y.; Pennsylvania College of Dental Sur- 
gery, 1896; died, October 3; aged 70. 

Miller, Lincoln E., Pittsburgh, Pa.; 
Temple University School of Dentistry, 1888; 
died, October 20; aged 61. 

Milks, C. A., Newark, N. J.; Temple Uni- 
versity School of Dentistry, 1903; died, 
September 5, of appendicitis; aged 45. 

Nelson, Lucian Q., Danville, Ky.; Cincin- 
nati College of DentalsSurgery, 1898; died, 
October 10; aged 52. 

Osborn, Seth G., Monticello, N. Y.; Penn- 
sylvania College of Dental Surgery, 1895; 
died, September 16, after a long illness. 

Prehn, Charles T., Portland, Ore., died, 
September 24; aged 72. 

Rafferty, James J., Worcester, Mass.; 
Temple University School of Dentistry, 
1887; died, October 17, 
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CURRENT LITERATURE 


EXTRACTS AND ABSTRACTS 


Cancer of the Tengue: Some authorities little surgical shock following the operation; 
place cancer of the tongue as next in fre- jn fact, most patients are out of bed the fol- 
quency to cancer of the uterus; others assign Jowing day. 2. Blood and lymph spaces are 
it third or fourth place, according to W. H. 
Schmidt (J.4.M.A., Oct. 15, 1927). It is 
becoming more frequent among young 
people, and while more frequent among men, : ? 
is not uncommon among women. The mor- generated which penetrates the tissues well 
tality is given by authorities as between 75 beyond the area actually destroyed, and which 
and 90 per cent. Hope in improving these sufficient to cause a devitalization of cancer 
statistics lies in early treatment or prevention cells without destroying the normal structures, 
through the eradication of precancerous +-_ There is very little afterpain, and any 
lesions. The use of tobacco is the most im- ‘Ufering which was present before the opera- 
portant etiologic factor. Frequently, a posi- tion usually is relieved. 5. The surrounding 
tive Wassermann reaction will be found jn normal tissue is not devitalized in any way; 
connection with cancer of the tongue; and, 1 fact, certain studies would seem to indi- 
cate that Nature is stimulated to a normal 


sealed instantly, and there is no danger of 
spreading the disease by mechanical implanta- 
tion. 3. There is a large amount of heat 


unfortunately, the lesion is treated as syphili- : : 
tic until it has reached an advanced stage. "action against the growth. 6. The slough 
Imperfect teeth and badly fitted dentures separates rapidly, and within a week or ten 
are responsible for many cases. The lesion ‘ays’ time the wound should be perfectly 
usually takes the form of an ulcer, a nodule clean. This is a very great disadvantage, 
or a papilloma. Deep infiltration occurs and it enables one to tell in a short time 
1apidly and there is early glandular metas- whether all the disease has been removed or 
tasis, one of the first symptoms of the disease, "0t  /- Healing takes place without the 
The majority are of the squamous-cell type, formation of any dense fibrous tissue. This 
Rapid growth makes early and radical treat- 1 4 advantage, as the condition can be 
ment imperative. Because operation must be watched and the development of any disease 
so extensive, these cases are usually classed ‘etected at the site of operation. After the 
Judd and New of the Mayo Primary lesion has been taken care of, the 
if i glands of the neck must be treated, if they 
are involved, as the final success of the treat- 
ment depends on this. 


as inoperable. 
Clinic report 61 per cent of cases as inoper- 
able. The best surgical statistics of today do 
not claim more than 30 per cent of cures of 
three years’ duration. These cases represent Ultraviolet Radiations in Oral Lesions: 
only 40 per cent of the total. The chance of The author (F. W. Lake, in Arch, Phys. 
recurrence is great. Irradiation, which was T’her. X-Ray Rad., August, 1927) discusses 
looked on as promising much, has proved the problem of whether certain teeth or a 
disappointing. External irradiation seldom tooth shall be sacrificed in an effort to clear 
does any permanent good, and frequently re- up a systemic ailment. In some cases, a case 
sults in harm. The use of buried radium of rheumatism has cleared up on the extrac- 
offers somewhat better results, but has the tion of a single tooth; in other cases, sacri- 
great disadvantage of causing long and great fice of all the teeth has failed to bring about 
suffering. The electrothermic method has, in the desired result. The author feels that far 
the author’s experience, proved by far the too many teeth are being sacrificed unneces- 
bést treatment. The advantages are: 1. There sarily. He advocates placing oneself in the 
is no loss of blood, and consequently very patient’s place in determining a course of 
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action. All other possible sources of infec- 
tion should be eliminated before extraction 
of the teeth is considered. The significance 
of the shadows in the roentgenogram is often 
overestimated, it is believed. In pulpless 
teeth, with apical involvement, the ultra- 
violet ray is applied with one-minute pressure 
with a quartz rod directly over the involved 
portion, at each sitting. Three sittings are 
required for filling of the canals. In peri- 
dental abscess, drainage is established before 
application of the rays. Pyorrhea is treated 
by scaling (once) and application of the rays 
twice weekly, In stomatitis, after the cause 
is corrected, the use of the rays is found 
efficacious in stimulating the tissues. The 
infectious type responds more readily than 
the systemic or traumatic types. 


Increasing Mortality from Heart Disease: 
According to Henry Albert (J.4.M.4., Oct. 
15, 1927), the following four reasons may 
be suggested as accounting at least in part 
for the increase in the number of deaths 
from heart disease noted during the last 
thirty years: 1. The increase in the number 
of persons who live long enough to attain the 
“heart disease” age. More persons than ever 
before are now attaining the age of 45 years 
and over. Mortality in heart disease occurs 
chiefly after that age. 2. Decrease in the 
number of deaths from infectious diseases, 
especially tuberculosis. Every person suc- 
cumbs to some disease, accident or old age. 
If, during the course of years, the death rate 
per given age group from certain diseases is 
reduced, persons attaining that age group 
are more likely to die in increasing numbers 
from some other disease. With advancing 
years, many of the cases of the “some other” 
disease are likely to be heart disease. 3. Old 
age, which may account for a slightly in- 
creasing number of cases that may properly 
be regarded as resulting from a normal 
senescent process. 4. Increase in the propor- 
tion of the population “maimed” by certain 
infectious diseases. Heart disease is in large 
part the result of injury to that organ by 
an infection which occurred some or, indeed, 
many years previously. Whereas the mor- 
bidity rate for scarlet fever and probably 
also acute rheumatic fever is practically the 
same today as it was twenty or more 
years ago, there has been a decided reduction 
in the mortality rate. Many of those who 
survive an attack of scarlet fever or acute 
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rheumatic fever are more or less maimed 
by it. On that assumption, there is now and 
has been for some years past an increase in 
the proportion of the population which has 
been “maimed” by conditions likely to lead 
to heart disease. The author concludes: “It 
cannot be said that any of the four reasons 
here given have been definitely proved to be 
a cause of the increasing death rate from 
heart disease. It is hoped, however, that this 
presentation will stimulate others to more 
intensive study, with the idea of proving o- 
disproving the assumptions herein contained, 
and of determining more definitely the im- 
portance of the several factors suggested.” 

Heat for Relief of Pain: The author 
(J. H. Kellogg, in Arch. Phys. Ther. X-Ray 
Rad., September, 1927) lists fomentations, 
hot poultices, the hot water bag, hot sand bags, 
heated stones or bricks, etc., as productive of 
the long infra red heat waves. The shorter 
waves are present in the radiation from arc 
and incandescent lamps of every sort. The 
heat from an open fire furnishes waves of 
high therapeutic value. A high degree of 
intensity is always necessary for efficient and 
definite effects, Applications of lower tem- 
perature may give some relief and afford 
comfort, but to conquer pain, the application 
must be hot enough to cause a painful sensa- 
tion when contact is made with the skin. 
It is believed that a trial of the methods of 
applying heat here suggested will result in 
decreasing the use of the various narcotics in 
painful conditions. 

Removal of Cervical Glands in Cancer of 
Tongue: Operation should include removal 
of glands in the submaxillary and carotid 
regions and also the fat in the infraclavicular 
depression. Bilateral operation is not indi- 
cated except for cancer at the tip of the 
tongue. In that case, the extensive operation, 
which includes the excision of the sterno- 
cleidomastoid muscle and the internal jugular 
vein, should be done on one side, and on the 
other side intervention should be limited to 
opening the carotid region and removing the 
glands. The author performed fifty-five of 
the operations, forty-five for adenopathies 
secondary to a cancer of the tongue. | In 
thirty-four of these forty-five, the ablation 
was thorough. Local anesthesia was used, 
with few exceptions, There were six post- 
operative deaths. The other patients recov- 


2307 
4 
| 


2308 


ered without incident—J. L. Roux-Berger, 
in Presse Med., July 13, 1927; abstr. 
J.4.M.A., Oct. 15, 1927. 


Nitrous Oxid-Oxygen Anesthesia of Chil- 
dren: Ina report of 200 cases of nitrous 
oxid-oxygen anesthesia in children under 10 
years of age, Dorothy A. Wood (Cur. Res. 
Anes. & Anal., October, 1927) reaches the 
following conclusions: Nitrous oxid is the 
anesthetic of choice, especially in respiratory 
tract infections, tuberculosis, high fevers, 
diabetes, kidney pathology and acute infec- 
tions of the ear, nose and throat. 2. Chil- 
dren bear nitrous oxid-oxygen anesthesia as 
well as adults, and there should be no age 
limit for its use. 3. Contrary to the old 
theory, children seem perfectly able to handle 
a closed system of anesthesia. 4. Technic 
of administration to children is the same as 
to adults, 5. Color changes in pale children 
are difficult to detect, and these children 
should receive a larger percentage of oxygen 
in the mixture. 6. No ill effects were noted 
from repeated anesthetizations of the same 
subject. 7. Two hundred administrations 
of nitrous oxid-oxygen were given without 
ether, without complications and without a 
fatality. 


Septicemia of Dental Origin: Caussade and 
Gluck report a case of dental caries, well 
tolerated for several years, in which sud- 
denly an ulcerative membranous stomatitis 


developed with submaxillary adenopathy. 
While the stomatitis healed rapidly, a septi- 
cemia appeared. Blood cultures revealed 


from the beginning the presence of large 
numbers of Bacillus perfringens, which there- 
fore may be classed, along with streptococci 
and diplococci, as causative ay’ents of septi- 
cemia of dental origin.—Paris letter, 
J.A.M.A., Sept. 3, 1927. 


Ethylene Anesthesia: Cabot and Ransom 
(Ann. Surg., August, 1927) summarize their 
experience with ethylene as an anesthetic as 
follows: As an anesthetic it has all the ad- 
vantages of nitrous oxid and oxygen and also 
gives greater relaxation and avoids objection- 
able cyanosis: It appears to be remarkably 
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free from danger except that possibly result- 
ing from explosions. It will not give com- 
plete muscular relaxation particularly for 
operations in the upper abdomen, and if this 
is required, it must be combined with local 
or regional anesthesia, or another anesthetic 
selected. In their practice, it has practically 
pushed nitrous oxid from the field and will, 
they believe, for ordinary surgical practice, 
supersede it. It is not an anesthetic which 
can be employed except where trained anes- 
thetists are on hand and a rather cumbersome 
apparatus is available. It is not likely, there- 
fore, to supersede ether or chloroform for 
use outside hospitals, but for general hospital 
practice it has outstanding advantages.— 
Abstr. J.4.M.A., Oct. 15, 1927. 


Effects of Diathermy in Osteomyelitis: 
Selected cases of chronic osteoperiostitis and 
chronic traumatic osteomyelitis furnished 
clinical recoveries in advance of similar con- 
trol cases treated by Dakinization and hot 
compresses. Diathermy must be applied 
(a) in subintensive doses; (b) in short twenty 
minute treatments; (c) preferable every 
twenty-four hours; (d) by the through and 
through method; (e) not by the double cuff 
method. The generalization of Van t’ Hoff, 
applied to enzyme action, seems operative in 
this treatment.—Disraeli Kobak, in Arch. 
Phys. Ther. X-Ray Rad., September, 1927. 


Surgical Indications for Electrothermic 
Methods: In lesions involving the lower jaw, 
if an x-ray examination shows only the upper 
margin of the bone to be diseased it is pos- 
sible to destroy the diseased portion, and 
preserve the healthy bone, which will con- 
serve the natural contour of the jaw and 
prevent deformity. Bone destroyed in this 
way will sequestrate in about six weeks. It 
is not saying too much that in malignant 
disease in the oral cavity, the electrothermic 
methods have been the greatest advance in the 
treatment of cancer. Here again, it must be 
stated that success or failure depends upon 
the treatment of the glandular involvement 
in all these cases of malignant disease in the 
oral cavity—W. L. Clark, in Arch. Phys. 
Ther. X-Ray Rad., September, 1927. 
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DIRECTORY OF STATE SOCIETY OFFICERS AND 
DATES OF MEETING 


Alabama—Mobile, April 10, 11, 12, 1928. 
President: W. E. Allen, Selma. 
Secretary-Treasurer: F. F. Perry, 712 

Shepherd Bldg., Montgomery. 
dArizona—Phoenix, November. 
President: J. Gordon Shackelford, Ellis 
Bldg., Phoenix. 
Secretary-Treasurer: R. Dean Creamer, 
510 Goodrich Bldg., Phoenix. 

Arkansas—Little Rock, May 14, 1928. 

President James T. Peay, Bankers Trust 
Bldg., Little Rock. 

Secretary-Treasurer: H, J. Crume, Wilson 
Bldg., El Dorado. 

California State—Stockton, April 9, 10, 11, 

12, 1928. 

President: H. T. Hendricks, Hanford. 

Secretary: F. T. West, 2180 Washington 
St., San Francisco. 

Treasurer: Louis Graham, 516 Sutter St., 
San Francisco. 

Colorado—June, 1928. (Third week.) 

President: Wm. O. Brubaker, 906 Metro- 
politan Bldg., Denver. 

Secretary: Charles G. Grover, 1115 Re- 
public Bldg., Denver. 

Treasurer: Clarence H. Peterson, 412 
Metropolitan Bldg., Denver. 

Connecticut—New Haven, April 11, 12, 13, 

1928. 

President: E, Frank Cory, 62 Trumbull 
St., New Haven. 

Secretary-Treasurer: Joseph A. Bray, 57 
Pratt St., Hartford. 

Delaware— 

President: Charles R. Jefferis, Jr.,. 1204 
Jefferson St., Wilmington. 

Secretary: William Stuart, Jr., 218 W. 10th 
St., Wilmington. 

Treasurer: P, A. Traynor, 807 Washington 
St., Wilmington. 

District of Columbia—Washington, D. C. 

President: Ralph L. Morrison, The Ro- 
chambeau, Washington. 

Secretary: W. M. Simkins, 720 Woodward 
Bldg., Washington. 
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Treasurer, M. F. Finley, 1928 I. St, 
N. W., Washington. 
Florida—St. Petersburg, November 10, 11, 
3927. 
President: L. W. Knight, St. James Bldg., 
Jacksonville. 
Secretary-Treasurer: C. C. Stewart, Hall 
Bldg., St. Petersburg. 
Georgia—Atlanta, June, 1928. 
President: J. Russell Mitchell, 612 Cand- 
ler Bldg., Atlanta. 
Secretary: G. A. Mitchell, 612 Candler 
Bldg., Atlanta. 
Treasurer: B. K. Vann, 6th Floor Candler 
Bldg., Atlanta. 
Hawaiian Islands—Honolulu. 
President: Allen Harwell, Damon Bldg., 


Honolulu. 

Secretary: H. L. Houvener, Pantheon Bldg., 
Honolulu, 

Treasurer: H. P. Choy, P. O. Box 1982, 
Honolulu. 


Idaho—Boise, June, 1928. 
President, L. D. Blondel, Caldwell. 
Secretary: Hugh B. Colver, 314 Eastman 
Bldg., Boise. 
Treasurer: S. S. Evans, Preston. 
Illinois—Rock Island, May 8, 9, 10, 1928. 
President: T. L. Grisamore, 29 E. Madi- 
son St., Chicago. 
Secretary: A. B. Patterson, 406 Morris 
Bldg., Joliet. 
Treasurer: E. L. Burroughs, Edwardsville. 
Indiana—Indianapolis, May 21, 22, 23, 1928. 
President: Wilbur E. Neuenschwander, 401 
Medical Arts Bldg., Ft. Wayne. 
Secretary: C. L. Byers, 2138 N. Illinois St., 
Indianapolis. 
Treasurer: W. C, Hessler, 312 Ben Hur 
Bldg., Crawfordsville. 
Iowa—Des Moines, May 1, 2, 3, 1928. 
President: F. N. Ralston, 603 Iowa Nat. 
Bank Bldg., Des Moines. 
Secretary: John Scholton, 306 American 
Trust Bldg., Cedar Rapids. 
Treasurer: Frank Fourt, Fairfield. 


l 
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Kansas—Topeka, April, 1928. 
President: E. C. Glass, Independence. 
Secretary: C. K. Weaver, Clay Center. 
Treasurer: W. T. Triplett, Salina. 
Kentucky—Louisville, April 3, 4, 5, 1928. 
President: Guy K, Clark, Russellville. 
Secretary: Frank B. Hower, 814 Francis 
Bldg., Louisville. 
Treasurer: H, J. Pat:‘:k, Paint Lick. 
Loutsiana—Shreveport. 
President: W. B. Corley, Alexandria. 
Secretary, M. F. Jarrell, Alexandria. 
Treasurer: O. J. Ory, Garyville. 
Maine—June, 1928. 5 
President: George A. Patten, Augusta. 
Secretary: W. F. Fogg, 177 Main 
Waterville. 
Treasurer: I, E, Pendleton, Lewiston. 
Maryland—Baltimore, April 30, May 1, 2, 
1928. 
President: Thomas S, Eader, 40 N. Market 
St., Frederick. 
Secretary: Norval H. McDonald, 
615 Medical Arts Bldg., Baltimore. 
Treasurer: Walter E. Green, 2958 W. 
North Ave., Baltimore. 
Massachusetts—Boston, May 7, 8, 9, 10, 11, 
1928. 
President: Richard H. Norton, Jr., 15 Bay 
State Rd., Boston. 
Secretary: William H. Gilpatric, 358 Com- 
monwealth Ave., Boston. 
Treasurer: Joseph T. Paul, 419 Boylston 
St., Boston. 
Michigan—Detroit. 
President: Wm. E. Brown, Fidelity Bldg., 
Benton Harbor. 
Secretary: Wm, R. Davis, State Department 
of Health, Lansing. 
Treasurer: E. J. Chamberlain, 519 Ashton 
Bldg., Grand Rapids. 
Minnesota—Minneapolis, February 29, March 
1, 2, 1928. 
President: C. E, Rudolph, 909 Met. Bank 
Bldg, Minneapolis. 
Secretary: R. G. Keyworth, 1048 Lowry 
Bldg., St. Paul. 
Treasurer: T. D. Abernathy, Rochester. 
Mississippi—Jackson. 
President: A. A. Allen, Amory. 
Secretary, C. A. Moore, Lexington. 


St., 


614- 


Treasurer: Barney Kennedy, Lamar Life 


Bldg., Jackson. 
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Missouri— 
President: R. J. Rinehart, 10th and Troost 
Ave., Kansas City. 
Secretary: H. C. Pollock, 4482 Washing- 
ton Ave., St. Louis. 
Treasurer: J. F. McLellan, Moberly. 
Montana—Missoula, March 29, 30, 31, 1928. 
President: J. A. Wright, Havre. 
Secretary-Treasurer: J. E. Buehler, 411 
Ford Bldg., Great Falls. 
National Capital—Washington, 
1927. 
President: G. Albert Smith, 1029 Vermont ° 
Ave., Washington. 
Secretary-Treasurer: Philip A. Wood, 1029 
Vermont Ave., Washington. 
Nebraska—Lincoln, May 14, 
1928. 
President: R. W. 
Secretary, H. E. 
Bldg., Omaha. 
Treasurer: G. L. Spencer, 714 Security 
Trust Bldg., Lincoln. 
Nevada—Reno, December 9, 1927. 
President: S. T. Spann, Reno. 
Secretary: E. B. Dawson, Yerington. 
Treasurer: P. H. Phillips, Reno, 
New Hampshire— 
President: H. L. Watson, 913 Elm St. 
Manchester. 
Secretary: W. J. Moyles, 1061 Elm St. 
Manchester. 


Treasurer: W. A, Young, 40 N. Main St., 


October 4, 


Wintersteen, Holdredge. 
King, 546 Peters Trust 


Concord. 
New Jersey—Ashbury Park, April 18-20, 
1928. 


President: Richard §. Hopkins, 913 Broad 
St., Newark. 
Secretary: F. K. Heazelton, 223 E. Han- 
over St., Trenton. 
Treasurer: George H. Griffith, 42 W. State 
St., Trenton. 
New Mexico— 
President: DeForest D. Lord, Santa Fe. 
Secretary-Treasurer: V. H. Spensley, 515 
First Nat. Bank Bldg., Albuquerque. 
New York—Syracuse, May 16, 17, 18, 1928. 
President: T. R. Cullen, Oswega. 
Secretary: A. P. Burkhart, 57 E. Genesee, 
Auburn. 
Treasurer: George H. Butler, 314 Waverly 
Ave., Syracuse. 
North Carolina—Charlotte, April 16, 17, 18, 
1928. 
President: Eugene B. Howle, Odd Fellows 
Bldg., Raleigh. 


Secretary-Treasurer: Dennis F. Keel, 335 
Jefferson Bldg., Greensboro. 
North Dakota—Minot. 
President: F. J. Hartl, Minot. 
Secretary: H. H. Ewy, Fargo. 
Treasurer: R. S$. Towne, Bismarck. 
Ohio—Cleveland, December 6, 7, 8, 1927. 
President: J. V. Gentilly, 764 Rose Bldg., 
Cleveland. 
Secretary: Edward C. Mills, 255 E. Broad 
St., Columbus. 
Treasurer: Harry Cope, 327 E. State St., 
Columbus. 
Oklahoma—Tulsa, April, 1928. 
President: Charles A. Furrow, Atlas Life 
Bldg., Tulsa. 
Secretary: Roy H. Ellis, Okmulgee Mc- 
Culloch Bldg., Okmulgee. 
Treasurer: C. A. D. Beer, Enid. 
Oregon—Portland. 
President: Arthur F. Weeks, Morgan Bldg., 
Portland. 
Secretary: F. W. Hollister, Morgan Bldg., 
Portland. 
Treasurer: P. T. Meaney, Selling Bldg., 
Portland. 
Pennsylvania—Altoona, May 15, 16, 17, 
1928, 
President: J. C. Nugent, Central Trust 
Bldg., Altoona. 
Secretary: C. W. Hagan, 1011 Macon 
Ave., Pittsburgh. 
Treasurer: W. L. Fickes, East End Trust 
Bldg., Pittsburgh. 
Porto Rico—San Juan. 
President: Jose Vicente, San Justo 33, San 
Juan. 
Secretary: Jose Hernandez, 2560 Hudson 
Blvd., Jersey City, N. J. 
Treasurer: Ramon Fernandez Carballo, 
Stop 19, Santurce. 
Rhode Island—Providence. 
President: Ambrose H. Lynch, 511 West- 
minister St., Providence. 
Secretary: Harry F. M. Kanna, 13 Wash- 
ington St., West Warwick. 
Treasurer: Philip A. Duffy, Main St., East 
Greenwich. 
South Carolina—Myrtle Beach. 
President: J. A. S. Pike, Palmetto Bldg., 
Columbia. 
Secretary: J. C. Sparks, State Board of 
Health, Columbia. 
Treasurer: Guy M. Meares, 1507 Main St. 
Columbia. 
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Southern California—Los Angeles. 
President: Guy E. O’Neil, 331 First Nat. 
Bank Bldg., Long Beach. 
Secretary: Charles M. Alderson, 1007 
Edwards & Wildey Bldg., Los Angeles. 
Treasurer: H. F. Boeckman, 222 Security 
Bldg., Pasadena. 
South Dakota—Aberdeen, N. Dak., May, 
1928. 
President: E. H. Wilson, Miller, $. Dak. 
Secretary: Ernest W. Elmen, Sioux Falls, 
N. Dak. 
Treasurer: J. W. King, Aberdeen, N. Dak. 
Tennessee—Nashville, May 1, 1928. 
President: J. B. Jones, Murfreesboro. 
Secretary-Treasurer: C. W. Hoffer, 1105 
Medical Arts Bldg., Nashville. 
Texas—E] Paso, June 5, 6, 7, 1928. 
President: Edward L. Williams, 1316 
Medical Arts Bldg., Houston. 
Secretary-Treasurer: J. G. Fife, Medical 
Arts Bldg., Dallas. 
Utah—Salt Lake City. 
President: D. D. Stockman, Deseret Bank 
Bldg., Salt Lake City. 
Secretary-Treasurer: T. Fred Hardy, 1004 
Medical Arts Bldg., Salt Lake City. 
Vermont—Burlington, June, 1928. 
President: R. D. Jenney, Bennington. 
Secretary: L. C. Robinson, Morrisville. 
Treasurer: Howard F. Killary, Burlington. 
Virginia—Roanoke. 
President: W. G. Delp, Rural Retreat. 
Secretary-Treasurer: A. M, Wash, Medical 
College of Va., Richmond. 
Washington—Tacoma. 
President: S. E. Haska, James Bldg., Ta- 
coma. 
Secretary-Treasurer: Will G. Crosby, Med.- 
Dental Bldg., Seattle. 
West Virginia—Parkersburg, May 14, 15, 16, 
1928. 
President: Cullen Amburgy, Williamson. 
Secretary: J. E. Herbert, Martinsburg. 
Treasurer: J. S. Stone, Clarksburg. 
W isconsin—Milwaukee, July, 1928. 
President: W. J. Crawford, First Nat. 
Bank Bldg., Milwaukee. 
Secretary: R. W. Huegel, 104 King St., 
Madison. 
Treasurer: H. S. Huxtable, Mineral Point. 
W yoming—Casper, June, 1928. 
President: C. E. Duncan, Casper. 
Secretary: E. C. Andrew, Cheyenne. 
Treasurer: Peter Appel, Jr., Cheyenne, 
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Announcements 


CALENDAR OF MEETINGS* 


NATIONAL SOCIETIES 
American Association of Denta! Schools, 
March 26-28, 1928, Washington, D. C. 
American Society of Orthodontists, April 
30-May 1-3, 1928, Buffalo, N. Y. 


STATE SOCIETIES 
District of Columbia, at George Washing- 
ton University, Washington, D. C., second 
and fourth Tuesday in each month from 
October to June inclusive. 


December (1927) 
Nevada, at Reno (9). 
Ohio, at Cleveland (6-8). 

January (1928) 
Rhode Island, at Providence (11-13). 


February (1928) 
Minnesota, at Minneapolis (Feb. 29-March 2). 


March (1928) 


Louisiana, at Shreveport. 
Montana, at Missoula (29-31). 

April (1928) 
Alabama, at Mobile (10-12). 
California, at Stockton (9-12). 
Connecticut, at New Haven (11-13). 
Kansas, at Topeka. 
Kentucky, at Louisville (3-5). 
Maryland, at Baltimore (April 30-May 2). 
New Jersey, at Asbury Park (18-20). 
North Carolina, at Charlotte (16-18). 
Oklahoma, at Tulsa. 


*Announcements must be received by the ninth 
of the month in order to be published in the forth- 
coming issue of THE JOURNAL. 
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May (1928) 
Arkansas, at Little Rock (14). 
Illinois, at Rock Island (8-10). 
Indiana, at Indianapolis (21-23). 
Iowa, at Des Moines (1-3). 
Massachusetts, at Boston (7-11). 
Missouri, at Kansas City (14-17). 
Nebraska, at Lincoln (14-17). 
New York, at Syracuse (16-18). 
Pennsylvania, at Altoona (15-17). 
Tennessee, at Nashville. 
West Virginia, at Parkersburg (14-16). 


June (1928) 
Georgia, at Atlanta. 
Idaho, at Boise. 
Texas, at El Paso (5-7). 
Vermont, at Burlington. 
Wyoming, at Casper. 


July (1928) 
Wisconsin, at Milwaukee. 


Chicago Dental Society, at Chicago, Jan- 
uary 24-26, 1928. 


MEETINGS OF STATE BOARDS OF 
DENTAL EXAMINERS 


California, at San Francisco, December 10, 
1927. Secretary, O. E. Jackson, #55 Ken- 
tucky Street, Petaluma, California. 

Delaware, at Wilmington, January 18-19, 
1928. Secretary, W. S. P. Combs, Middle- 
town, Delaware. 

Iowa, at Iowa City, December 12-15, 1927. 
Director of Examination and Licenses, H. W. 
Grefe. 

Minnesota, at Minneapolis, December 12- 
17, 1927. Secretary, F, E. Cobb, 601 Don- 
aldson Building, Minneapolis, Minnesota. 


ah 


Montana, at Helena, January 9-13, 1928. 
Secretary, T. P. Regan, Helena, Montana. 

New Jersey, at Trenton, December 5-10, 
1927. Secretary, John C. Forsyth, 148 W. 
State St., Trenton, New Jersey. 

North Carolina, at Raleigh, January 9, 
1928. Secretary, H. L. Keith, Murchison 
Bldg., Wilmington, North Carolina. 

North Dakota, at Fargo, January 10-14, 
1928, Secretary-Treasurer, Gilbert Moskau, 
Grand Forks, North Dakota. 

Oklahoma, at Oklahoma City, January 9, 
1928. Secretary-Treasurer, Charles A: Hess, 
Idabel, Oklahoma. 

Pennsylvania, at Philadelphia and Pitts- 
burgh, December 12-15, 1927. Secretary, 
Alexander H. Reynolds, 4630 Chester Avenue, 
Philadelphia, Pennsylvania. 

Rhode Island, at Providence, December 
13-15, 1927. Secretary, Albert L. Midgley, 
1108 Union Trust Building, Providence, 
Rhode Island. 

South Dakota, at Sioux Falls, January 9, 
1928. Secretary, G. G. Kimball, Mitchell, 
South Dakota. 

Texas, at Houston, December 15, 1927. 
Secretary, Maxwell C. Murphy, City National 
Bank Building, Temple, Texas. 


OHIO STATE DENTAL SOCIETY 
MEETING 


The next meeting of the Ohio State Dental 
Society will be held in Cleveland, December 
6-8. Among the essayists are R. W. Bunting, 
Ann Arbor, Mich., Richard Dexter (M.D.), 
Cleveland, Ohio, A. D. Black, Chicago, IIlL., 
Sherman W. Davis (Ph.D.), Bloomington, 
Ind., Russell W. Tench, New York City, 
Frederick C. Waite, Cleveland, Ohio, A. L. 
LeGro, Detroit, Mich, L. T. Austin, 
Rochester, Minn. ‘Tuesday evening, Decem- 
ber 6, the Callahan Award will be presented 
to Howard R. Raper, Albuquerque, N. M., 
who will read a paper on “Toothache from 
the Radiodontist’s Viewpoint.” General clin- 


ics will be held Thursday afternoon, Decem- 
ber 8. 


J. W. McDILL, 
In charge of publicity, 
Ohio State Dental Society. 
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RHODE ISLAND STATE DENTAL 
SOCIETY 


The Rhode Island State Dental Society 
will hold its semicentennial (annual) meeting 
in the Providence Biltmore Hotel, Jan. 11-13, 
1928. There will be exhibits. 

AmprosE H. Lyncu, Président, 
511 Westminster St., 
Providence, R. I. 


FIRST DISTRICT DENTAL SOCIETY 
STATE OF NEW YORK 


The First District Dental Society of the 
State of New York announces the third an- 
nual better dentistry meeting, to be held at 
the Hotel Pennsylvania, New York City, 
Dec. 5-7, 1927. The meeting will follow 
the high standard set by its predecessors. 
Essayists and clinicians of international repu- 
tation will participate in the program. The 
group clinics and the topic discussions which 
have been so popular in the past will be 
elaborated on, with the object of enabling 
those attending to derive the greatest benefit 
from the meeting. 

A testimonial banquet to William Dwight 
Tracy on the evening of December 6 will be 
an important feature of the evening. 

Registration for the lectures and clinics 
should be forwarded at an early date. 

During the meeting and _ continuing 
through the week, the dental manufacturers 
will conduct an exhibit in the ballroom of 
the Hotel Pennsylvania. 

For further information and registration 
blanks, address 

EpitH M. Daviess, General Secretary, 

Academy of Medicine, 
2 East 103rd Street, 
New York City. 


BOARD OF DENTAL EXAMINERS OF 
CALIFORNIA 


The Board of Dental Examiners of Cali- 
fornia will conduct an examination for 
license to practice dentistry in San Francisco, 
commencing, Dec. 10, 1927, at the hour of 
9 a.m. Complete credentials, together with 
the required fee of $25, must be in the hands 
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of the secretary at least twenty days prior 
to the examination. Only cashiers’ checks or 
money orders are accepted. 
O. E. Jackson, Secretary, 
155 Kentucky St., 
Petaluma, Calif. 


DELAWARE BOARD OF EXAMINERS 


The next meeting of the Delaware Board 
of Dental Examiners will be held in the 
Municipal Building, Tenth and King streets, 
Wilmington, Jan, 18-19, 1928, from 9 a. m. 
For further information, address 

W. S. P. Comps, Secretary, 

Middletown, Del. 


to 5 p. m. 


MONTANA STATE BOARD OF 
DENTAL EXAMINERS 


The next meeting of the Montana State 
of Dental Examiners will be held 
For further in- 


Board 
January 9-13, at Helena. 
formation, address 
T. P. REGAN, Secretary, 
Helena, Mont. 


NORTH CAROLINA STATE BOARD OF 
EXAMINERS 


The next meeting of the North Carolina 
State Board of Dental Examiners will be 
held in Raleigh, beginning promptly at 9:00 
o'clock, Monday morning, Jan. 9, 1928. 
For application blanks and further informa- 
tion, address 

H. L. KeEirH, Secretary, 
Murchison Bldg., 
Wilmington, N. C. 


NORTH DAKOTA STATE BOARD OF 
DENTAL EXAMINERS 


The North Dakota State Board of Dental 
Examiners will hold their next meeting at 
the Gardner Hotel, Fargo, Jan. 10-14, 1928. 
Applications should be in the hands of the 
secretary ten days before the board meeting. 

GILBERT Moskau, Sec’y-Treas., 
Grand Forks, N. D. 


C. F. Sweet, President, 
Minot, N. D. 


The Journal of the American Dental Association’ 


OKLAHOMA STATE BOARD OF 
DENTAL EXAMINERS 


The next meeting of the Oklahoma State 
Board of Dental Examiners will be held in 
Oklahoma City, Jan. 9, 1928. 

CuarLeEs A, HEss, Sec’y-Treas., 
Idabel, Okla. 


STATE OF RHODE ISLAND BOARD OF 
REGISTRATION IN DENTISTRY 


A meeting of the Rhode Island Board of 
Registration in Dentistry for the examination 
of candidates will be held at the State House, 
Providence, Tuesday-Thursday, Dec. 13-15, 
1927, beginning each day at 9 a. m. Candi- 
dates shall present to the secretary of this 
board, at least one week before the examina- 
tion, a written application on a form pro- 
vided by the board, together with the 
examination fee of $20. 

ALBERT L. MIDGLEY, Secretary, 
1108 Union Trust Bldg., 
Providence, R. I. 


SOUTH DAKOTA STATE BOARD OF 
DENTAL EXAMINERS 


The next meeting of the South Dakota 
Board of Dental Examiners will be held in 
Sioux Falls, beginning Monday, January 9. 

G. G. KIMBALL, Secretary, 
Mitchell, S. D. 


DENTAL PROTECTIVE ASSOCIATION 
OF THE UNITED STATES 


The annual meeting of the Dental Pro- 
tective Association of the United States will 
be held at the Palmer House, State and Mon- 
roe streets, Chicago, on the third Monday 
in December (19), at 4 p. m. The report 
of the officers will be given. A board of 
directors will be elected and such other busi- 
ness transacted as should come before the 
association. Al] members are urgently re- 
quested to be present. 

By order of the board of directors 

J. G. Ren, President. 

D. M. GALLIE, Vice-President-T reasurer. 

E. W. ELLiort, Secretary, 

39 S. State St., 
Chicago, Il. 
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NEW YORK SOCIETY OF 
ORTHODONTISTS 


An unusually large and attractive program 
has been arranged for the December meeting. 
The morning session is planned especially 
for the orthodontist, while the afternoon will 
be of interest both to the specialist and the 
general practitioner. To this afternoon ses- 
sion, all members of the first and second 
district dental societies will receive an invita- 
tion A nationally known dental practitioner 
and educator will address the afternoon 
meeting, and a most important report based 
on clinical research will be presented by one 
of our members. An unusual announcement 
will also be made concerning a special technic 
course, open to our members. 

Should the members desire an additional 
meeting in place of the cancelled October 
meeting, they will have an opportunity to so 
express themselves at the December meeting. 

LEUMAN M. Waucu, President, 
576 Fifth Ave., 
New York City. 
WILLIAM C. FISHER, Secretary, 
501 Fifth Ave.. 
New York City. 


RESOLUTIONS ON THE DEATH OF 
DR. KNIGHT 


WHEREAS, it has pleased God, in his infinite 
wisdom, to remove from our midst our be- 
loved friend and fellow member, Louis K. 
Knight, who has administered to the health, 
happiness and comfort of a large clientele 
in this community; therefore, be it 

Resolved, that we, the members of the 
Harris Dental Society, recognize the true 
worth of Louis K. Knight. His character 
was good. He was for years interested in 
our society, and served as its president for 
one year. Prior to that time he held the 
office of treasurer for several years. We, 
his fellow members, realize our great loss; 
therefore, be it further 

Resolved, that our secretary be instructed 
to inscribe in our minutes these resolutions 
and to send a copy thereof to the family of 
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the deceased, and another copy to the dental 
journals for publication. 
H. K. Cooper, 
ELLswortH McMULLEN, 
Committee. 
The Harris Dental Association of Lancaster 
City and County. 


INFORMATION WANTED 


The partial dentures here shown are from 
the mouth of an unknown woman whose body 


was found in Lake Erie at Lorain, Ohio, If 
identified, notify M. E. Perry, D.D.S., coro- 
ner at Elyria, Ohio, who will reimburse the 
informant for any expense incurred in fur- 
nishing this information, 
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The Journal of the American Dental Association 


SOME RECENT BOOKS 


Available for Circulation from 


THE DEPARTMENT OF LITERARY RESEARCH 
AMERICAN DENTAL ASSOCIATION* 


Appleton, J. L. T., Jr. 


Berger, Adolph 
Broderick, R. A. 


Broomell, I. N., and 
Fischelis, Philipp 
Buckley, J. P. 


Bulleid, Arthur 


Burchard, H. H., and 
Inglis, O. E. 
Clark, C. A. 


Colyer, Stanley 
Endleman, Julio 


Federspiel, M. N. 
Feldman, M. H. 


Fones, A. C. 


Fones, A. C. 
Gies, W. J. 


Goslee, H. J. 
Greenfield, A. L. 


Gwinn, C. D. 
Hartman, L. L. 
Hertzler, Arthur 
Hess, Walter and 
Zurcher, Ernst 
Hogeboom, F. E. 


Bacterial infection with special reference to dental practice. 
delphia, Lea & Febiger, 1925. 

Principles and technique of oral surgery. 
of Interest Pub. Co., 1927. 

Dental bacteriology. Outlines of dental science. 
burgh, Livingstone, 1926. 

Anatomy and histology of the mouth and teeth. 
Blakiston, 1925. 

Modern dental materia medica, pharmacology and_ therapeutics. 
Philadelphia, Blakiston, 1926. 

Textbook of bacteriology for dental students. St. Louis, Mosby, 
1927. 

Textbook of dental pathology and therapeutics for students and 
practitioners. Philadelphia, Lea & Febiger, 1926. 

Dental radiography. 
York, Wood, 1926. 
Chronic infection of the jaws: a short radiological and clinical 
study. New York, MacMillan, 1926. 


Special dental pathology: a treatise for students and practitioners. 
St. Louis, Mosby, 1927. 


Harelip and cleft palate. 


Phila- 
Brooklyn, Dental Items 


Vol. 2. Edin- 


Philadelphia, 


Outlines of dental science. Vol. 5. New 


St. Louis, Mosby, 1927. 

Manual of exodontia. Philadelphia, Lea & Febiger, 1926. 

First International Orthodontic Congress: held at New York City, 
August 16-20, 1926. St. Louis, Mosby, 1927, 
Mouth hygiene; a textbook for dental hygienists, 
Lea & Febiger, 1927. 

Preventive dentistry. Philadelphia, Lea & Febiger, 1925. 

Dental education in the United States and Canada. New York, 
Carnegie Foundation, 1926. 

Principles and practice of crown and bridgework. Brooklyn, Den- 
tal Items of Interest Pub. Co., 1926. 

Interpretation of dental radiograms. Rochester, N. Y., Ritter Dental 
Mfg. Co., 1926. 

Textbook of exodontia. Philadelphia, Lea & Febiger, 1927. 

Teeth and the mouth. New York, Appleton, 1927. 

Technic of local anesthesia. St. Louis, Mosby, 1925. 

Anatomy of the root-canals of the teeth, New York, Wood, 1925. 


Philadelphia, 


Practical pedodontia or juvenile operative dentistry and public 
health dentistry, St. Louis, Mosby, 1927. 


*Books may be borrowed for a period of one week after date of receipt. A deposit of 


$2.00 for each volume asked for should accompany all requests for books. 


This will be 


refunded on return of books. 
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Jordon, M. Evangeline Operative dentistry for children. Brooklyn, Dental Items of Inter- 


Kells, C. E. 


Kells, C. E. 
LeGro, A. L. 


Logan, J. D. 
Marsden, P. H. 
McCoy, J. D. 
McGaw, Emma J. 


Marshall, J. A. 


Mead, S. V. 


Moorehead, F. B. and 


Dewey, Kaethe W. 
Nevin, Mendell, and 
Puterbaugh, P. G. 
Owre, Alfred 


Prinz, Hermann 


Raper, H. R. 
Reidy, M. J. 

Rose, Mary Swartz 
Silverman, S. L. 
Simon, P. W. 
Simon, W., and 
Base, Daniel 
Simpson, C. O. 
Smith, G. F. R. 
Steadman, F. St. J. 


Wallace, J. S. 
Wallace, J. S. 


Wang, C. Y. 
Ward, L. (Ed.) 
Weinberger, B. W. 


Wells, F. M. 
Winter, G. B. 


Winter, Leo 
Zoethout, W. D. 


est Pub. Co., 1927. 

Dentists own book, including a complete bookkeeping and recording 
system. St. Louis, Mosby, 1925. 

Three score years and nine. New Orleans, The Author, 1926. 
Ceramics in dentistry. Brooklyn, Dental Items of Interest Pub. Co., 
1926. 

Dental prosthetics, Outlines of dentai science. Vol. 4. Edinburgh, 
Livingstone, 1926. 

Dental materia medica. Outlines of dental science. Vol. 3. Edin- 
burgh, Livingstone, 1926. 

Applied orthodontia. Philadelphia, Lea & Febiger, 1927. 

Dental assistant. St. Louis, Mosby, 1926. 

Diseases of the teeth; their diagnosis and treatment. Philadelphia, 
Lea & Febiger, 1926. 

Diseases of the mouth. St. Louis, Mosby, 1927. 

Pathology of the mouth. Philadelphia, Saunders, 1925. 


Conduction, infiltration and general anesthesia in dentistry. Brook- 
lyn, Dental Items of Interest Pub. Co., 1927. 

Prunes or pancakes. Minneapolis, University of Minnesota Press, 
1926. 

Dental materia medica and therapeutics. St. Louis, Mosby, 1926. 
Clinical preventive dentistry. Rochester, N. Y., Ritter Dental Mfg. 
Co., 1926. 

This tooth proposition. Des Moines, Iowa, Author, 1927. 

Ritter practice building suggestions. Rochester, N. Y., Ritter Dental 
Mfg. Co., 1926. 

The foundations of nutrition. New York, MacMillan, 1927. 
Principles and practice of oral surgery. Philadelphia, Blakiston, 
1926. 

Fundamental principles of a systematic diagnosis of dental anomalies. 
Boston, Stratford, 1926. 

Manual of chemistry. Philadelphia, Lea & Febiger, 1927. 


Technic of oral radiography. St. Louis, Mosby, 1926. 

Dental Anesthesia. Outlines of dental science. Vol. 1. Edinburgh, 
Livingstone, 1926. 

Pyorrhea alveolaris. St. Louis, Mosby, 1927. 

Teeth and health. London, Faber & Gwyer, 1926. 

Variations in the form of the jaws, with special reference to their 
etiology and their relation to the occlusion of the dental arches. 
New York, Wood, 1926. 

Handbook of pathology. New York, Wood, 1925. 

American textbook of operative dentistry. Philadelphia, Lea & 
Febiger, 1926. 

Orthodontics: an historical review of its origin and evolution. 
2 vols. St. Louis, Mosby, 1926. 

Sound teeth in a sound body. Montreal, Author, 1926. 

Principles of exodontia, as applied to the impacted mandibular third 
molar. St, Louis, American Medical Book Co., 1926. 

Textbook of exodontia. St. Louis, Mosby, 1927. 

Textbook of physiology. St. Louis, Mosby, 1925. 
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MIDWINTER CLINIC OF THE CHICAGO 
DENTAL SOCIETY 


The annual Midwinter Meeting and Clinic 
of the Chicago Dental Society will be held 
at the Drake Hotel, Chicago, January 24-26. 
Arthur D. Black is chairman of the program 
committee. All American 
Dental invited to 
attend the meeting. 

Huco G. FISHER, Secretary, 
185 North Wabash Ave., 
Chicago, Il. 


members of the 


Association are cordially 


SOUTHERN SOCIETY OF 
ORTHODONTISTS 
The annual meeting of the. Southern So- 
ciety of Orthodontists will be held at the 
Hotel Belvedere, Baltimore, Md., April 27- 
28, 1928. A cordial invitation is extended 
to all ethical members of the dental and 
allied professions. 
‘OREN A. OLIVER, Sec’y-Treas., 
1101 Medical Arts Bldg., 
Nashville, Tenn. 


UNIVERSITY OF BUFFALO DENTAL 
ALUMNI ASSOCIATION 


The twenty-eighth annual meeting of the 
University of Buffalo, Dental Alumni Asso- 
ciation will be held March 1-3, at the Hotel 
Statler, Buffalo, N. Y. An excellent pro- 
gram is assured. 

LEon J. GAUCHAT, 
Chairman of Publicity, 
1460 Jefferson Ave., 
Buffalo, N. Y. 


EASTERN DENTAL SOCIETY OF THE 
CITY OF NEW YORK 

The Eastern Dental Society of the City of 

New York will meet Thursday evening, Jan. 

5, 1928, at 425 Lafayette St. Clinics will 

be presented from 7:30 to 8:30 p.m. Dr. 


Edward Kennedy will be the essayist of the 


evening. 
AaRON GOLDMAN, Chairman, 
Executive Committee, 
308 Broome St., 
New York City. 


The Journal of the American Dental Association 


PATENTS OF INTEREST TO 
DENTISTS 


1522198. Hypodermic 
Marcy, Framingham, Mass. 

1521783. Fountain toothbrush, 
Mendoza, New York, N. Y. 

1523068. Intraosseous syringe and needles 
George N. Hein, San Francisco, Calif. 

1522916. Dental instrument, John J,% 
Siuda and S. M. Dorsewski, Philadelphia, Pa, 7 

1522757. Dental operating device, W. L x 
Thiedemann, Muskegon, Mich. 

1523810. Dental appliance, 
Leonard, Baltimore, Md. 

1523840. Tooth paste, Moritz Schlesinger, © : 
New York City. 

1523569. Artificial denture element, F 
W. Wilson, Willits, Calif. 

1524545. Instrument sterilizer, Frank 
Forshee, Flint, Mich. 

1524409. Denial post, Alfred K. Simmons,” 

Faribault, Minn. 

1528422. Dentrifice, Gordon F. Helsley, 
Jamaica, N. Y. 

1528151. Anatomically articulated arti- 
ficial teeth and producing same, Jeptha G 
Hollingsworth, Kansas City, Mo. “ 

1529024. Toothbrush cabinet, B. L. Hoch, * 
New York, N. Y. 4 

1529486. .Tooth paste, Gerhard 
merling, Glendale, and L. Y. Wood, La Cram 
centa, Calif. 

1530285. Garnett teeth, Thomas W. Allen, 
Philadelphia, Pa. 

1530459. Dentrifice package and carrier, | 
John P. Carmichael, Milwaukee, Wis. 

1530235. Dental model, H. E. S. hayes 
New York City. 

1530161. Toothbrush and paste serving” 
receptacle, Louis Foltan and A. Ozsvath, New 
York, N. Y. : 

1529921. Denture, Jean Rud, Solothurn, 7 
and C. Kerschbaum, Zurich, Switzerland. ~ 

1530212. Amalgam mixer, Samuel Solon, 7 
Chicago, 

1530098. Collapsible tube and sealing clip | 
therefor, T. C. Wester, Wilmington, Del. 

1529679. Anchorage device, Orson A.” 
Wooley, Megrath, Canada. a 

1530555. X-ray tube, Grover R. Green- 4 
slade, Pittsburgh, Pa. 


unit, Ernest 


Arnulfo 


Norris 


Copies of these patents may be obtained for 
25 cents each, by addressing John A. Saul, 
Solicitor of Patents, 509 Seventh St., N. W, 7 
Washington, D. C. ; 
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An Internationally Famous Sculptor Modeled This Unusual Medal 
After Which It Was Invested and Cast by 
the Dental Process Using 


DEEINLAY GOLD 


This Medal, Weighing 140 Dwts., Was Presented to C. D. Peacock, Inc., 
Chicago’s Pioneer Jewelers, Commemorating 


Their Ninetieth Anniversary 


Responsibility for the completion of this exceptional casting 
without possible mishap, prompted the Technician to select 


DEEINLAY GOLD 


It was our privilege to show this work of art at the National Meeting, 
Detroit, and it will be on display during the meeting 


of the Chicago Dental Society 


Thomas J. 


DEE ¢& CO. 


Precious Metal Specialists 


5 South Wabash Ave. Chicago 
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